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FOR SATISFACTORY SERVICE 


STEEL CARS, BRIDGES 


and All Exposed Railway Work 
WADSWORTH-HOWLAND CO., Chicago 


|RODGER BALLAST GAR CO.°°" cae” -—S fa 8 


LARCEST DEALERS REBUILT EQUIPMENT IN THE UNITED STATES 
EAST WORKS WEST WORKS 


New Freight and Passenger Cars/ !w0 Separate Plants { Rebuilt Coaches, Cars, Engines 


HICKS LOCOMOTIVE & CAR WORKS 
GENERAL OFFICES, Chicago Heights, III. SALES DEPARTMENT, Fisher Building, Chicago, Ill. 


























K. & M. 85 Per Cent. Magnesia Sectional Locomotive Lagging 


ASBESTOS GORRUGATED ROOFING 
and SHEATHING 


#8 = No.Vit, —" 
LS The Atlas 
No Paint. No Rust. Fireproof. Waterproof. Everlasting Gar-Mover 


Is the best and most powerful Car-Mover 


4a 
Bestes gnats Sheathing and Shingles made, and supersedes all others wherever 


introduced. 


Try an “ATLAS,” It will pay for Itself in| 
a Few Hours’ Use. 


Franklin n Mfg. Go. | | the ippicion CarcHover ¢o.| 


C. J. S. Mitte, Pres. ay a Pa. Appleton, Wis., @. 8. A. 




















PHILIP S. JUSTICE & CO., nicapecputa, Pa. 


“Reliance” Hydraulic Jacks 
“Justice” Spring Power Hammer 
“Justice” Spike Puller 
Weldless Steel Tubes 

®, Ball-Bearing Screw Jacks 
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TRUCKS 


8000 Gallon Capacity 


CHICAGO 








BOLSTERS 


JOHN H.HEALD & 


OoT1: hh ee Lt! IE 
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General Offices and Works, Davenport, lowa 





UNDERFRAMES —= STEEL CARS TANK CARS 


TT Sea Raha ee Mek pi Sey aes 


{ING} 
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cx Lot. 
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Built for JOHN H. HEALD & CO. 40 Ton Trucks 


[ TENDS 


AXLE COMPA 


‘“‘The Car Builders’’ 
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ST. LOUIS NEW YORK CITY 



















The Aberna 


ce Cattle Guard 





GE oa gp SE 
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thy Steel Surfa 


* Made in four sections. 











Each section weighs 75 
lbs. 


can be placed close 





Interchangeable ;| } 


to rail--Track ties form 
its only foundation. 
No special instructions 


necessary for placing. 


Sed Send for further particulars 


GUARD CO., Birmingham, Ala. 
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SOMETHING 


AMERICAN 


AND NEW 


Here is a device invented and perfected by an up-to-date 
S. M. P. whose knowledge of the disastrous experiences of others, 
in addition to his own personal experiences, caused him to under- 
take to make something he couldn’t buy. 


A POSITIVE WATER GLASS GUARD 


and one which was absolutely safe, simple and permanent. 
Persistent experiments resulted in the Guard here shown, which 
in every respect, excels any guard extant, particularly for the 
following reasons :— 








The Doors, which completely encase the water glass, are of 
malleable iron, and swing on hinges attached to brackets perma- 
nently secured to boiler head. This 


SAVES ALL RENEWALS 











| the proper angle 

| always to reflect 
the sight through 
the water glass. 
These glasses are 
of heavy plate 
with woven wire 
insert. This 


SAVES EYES, ACCIDENTS and LAWSUITS 


There are no parts to be removed or lost. 


In Operation, this guard so completely encloses the water glass 
that, in emergency, the engineer or fireman can instantly locate 
and, with bare hands, close shut off cocks; open doors, renew 
water glass; close door and immediately open cocks with the 
greatest facility and without the slightest danger. This 


SAVES DELAYS and CONSEQUENT LOSSES 


No changes required in the water glass fixtures and Guard can be 
attached permanently to any boilerhead for an infinitely small sum. 








The Positive Water Clase Guard Closed. 














NOTE: In ordering, give distance from boilerhead or lagging 
to center of water glass. If head is lagged give thickness of 
lagging. Also give distance between packing nuts, and 
diameter of same. 

















AMERICAN STEAM GAUGE 
& VALVE MFG. CO. 


BOSTON, MASS. 


The Sight Glasses are placed in slots in each door at just 


THE AMERICAN RAILROAD SPECIALTIES 































tee 





, Ea ni c 
The Positive Water Glass Guard Open. 












The American Locomotive Steam Gauge. 

The American Locomotive Steam Heat Gauge. 

The American Duplex Air Brake Gauge. 

The American Hydraulic Pressure Gauge. 

The American Standard Test Gauge. 

The American Combined Pressure and Recording Gauge. 





The American Dead Weight Gauge Tester. 
The American Test Pumps and Stands. 
The American Locomotive Chime Whistle. 
The American Locomotive Muffled Pop Safety Valve. 
The American Locomotive Open Pop Safety Valve. 
The American Thompson Improved Indicator. 
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‘CLASSIFIED INDEX 


Contractor’s Locomotives. 
Vuican Iron Works, Wilkes-Barre, Pa. 


OF ADVERTISERS qgreon Gon Bt. Louis, Mo. 


Anti Rall Creeper. 
Adreon & Co., St. Louis. 
Asbestos Products. All kinds. 
Franklin Mfg. Co., Franklin, Pa. 
Asbestos Roofing Slates. 
Franklin Mfg. Co., Franklin, Pa. 
Asbestos Sheathing. 
Franklin Mfg. Co., Franklin, Pa. 
Asphalt. : 
Standard Asphalt & Rubber Co., Chicago. 
Asphait Roofing. : 
Stowell Mfg. Co., Jersey City, N. J. 
Asphalt Roofing Paints. 
arey Mfg. .. The Philip, Jersey City, 
N. J. 


Ballast Cars. 

Rodger Ballast Car Co., Chicago. 
Ballast Placing Device. 

Adreon & Co., St. Louis. ? 

Rodger Ballast Car Co., Chicago. 

Walters & Okell, Ft. Madison, Ia. 
Ballast Unlioaders. 

Rodger Ballast Car Co., Chicago. 
Battery Chutes. : 

Buda Foundry & Mfg. Co., Chicago. 
Bells 

Schwarze Electric Co., Adrian, Mich. 
Bell Ringers. 

Adreon & Co., St. Louis. 
Blocks and Tackles. 

Patterson Co., W. W., Pittsburg, Pa. 


Bolts and Nuts. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 

Bridge Paint. 
Acme White Lead & Color Co., Detroit, 

Mich. : 

Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Dixon, Joseph, Crucible Co., Jersey City. 
Sherwin-Williams Co., Cleveland, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Suydam Co., M. B., Pittsburg, Pa. 
Wadsworth Howland Co., Chicago. 


Bumping Posts. 

Mechanical Mfg. Co., Chicago. 
McCord & Co., Chicago. 

Building Felts and Papers. 
Franklin Mfg. Co., B'ranklin, Pa. 

Cars. : 
Hicks Locomotive & Car Wks., Chicago. 
Torbert, A. C. & Co., Chicago. 

Cars Ballast. : 
Hicks Locomotive & Car Wks., Chicago. 
Rodgers Ballast Car Co., Chicago. 

Cars Dump. 

Hicks Locomotive & Car Wks., Chicago. 
Rodgers Ballast Car Co., Chicago. 

Cars Rebulilt. 

Atlantic Equipment Co., New York. 
Hicks Car & Locomotive Works, Chicago. 

Car Replacers. : 

Buda Foundry & Mfg. Co., Chicago. 

Cars, Second Hand. 

Atlantic Equipment Co., New York. 

Cast Iron Pipe. 

Yale, Julian L. & Co., Chicago. 

Cattleguards. 
Adreon & Co., St. Louis, Mo. 
Buda Foundry & Mfg. Co., Chicago. 
Johnson, The W. P. Co., Chicago. 
Standard Cattle Guard Co., Birmingham, 

Ala. 

Chains. 
Adreon & Co., St. Louis, Mo. 
Patterson Co., W. W., Pittsburg, Pa. 

Chimney Cast Iron. 

Dickinson, Paul, Chicago. 

Coal and Ore Handling Machinery. 
Rodgers Ballast Car Co., Chicago. 

Cold Water Paints. 

Carey Mfg. Co., The Philip, Cincinnati, O. 

Computing Machines. 

Kolesh & Co., New York. 

Concrete Mixers, 

Chicago Concrete Machinery Co., Chicago. 

Condults—Reinforced Concrete. 

Reinforced Concrete Pipe Co., Jackson, 
Mich. 

Contractors’ Equipment and Supplles. 
Adreon & Co., St. Louis. 

Atlantic Equipment Co., New York. 

Chicago Concrete Machinery Co., Chicago. 
Hicks Locomotive & Car Wks., Chicago. 

McKeown, H. J., Cincinnati, O. 

Porter, H. K., Co., Pittsburg. 

Railway Boarding Camp & Catering Co., 
Moline, Ill. 

Railway Supply Co., St. Louis. 

Rodgers Ballast Car Co., Chicago. 

Contractors Light. 

Wells Light Mfg. Co., New York. 


rabs. 
McKeown, H. J.. Cincinnati, O. 
Crossing Belis. 
Schwarze Electric Co., Adrian, Mich. 
Crossing Gates. 
Buda Foundry & Mfg. Co., Chicago. 
Crossing Signals. 
Adreon & Co., St. Louis. 
Crossing (See Frogs and Crossings). 
McKeown, H. J., Cincinnati, O. 
Culvert Pipe Clay. 
Evens & Howard Fire Brick Co., St. 
Louis, Mo. 
Culvert Pipe—Reinforced Concrete, 
Reinforced Concrete Pipe Co., Jackson, 
Mich. 
Ditching and Excavating Machinery. 
Atlantic Equipment Co., New York. 
Doors, Steel Rolling. 
Adreon & Co., St. Louis, Mo. 
Draughting Room Supplies. 
Kolesh & Co., New York. 
Dredges. 
Atlantic Equipment Co., New York. 
Dump Cars. 
Rodgers Ballast Car Co., Chicago. 
Electric Crossing Bells. 
Schwarze Electric Co., Adrian, Mich. 
Engines, Gas and Gasoline. 
Otto Gas Engine Works, Chicago. 
Engines, Steam or Gasoline, for Concrete 
Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Engines, Hoisting. 
McKeown, H. J., Cincinnati, O. 
Excavating Machinery. 
Atlantic Equipment Co., New York. 
Expanded Metal. ' 
Merritt & Co., Philadelphia, Pa. 
Extension Bells. 
Schwarze Electric Co., Adrian, Mich. 
Fire Proof Paint. 
Detroit Graphite Mfg. Co., Detroit. 
Forges, Portable. 
Railway Supply Co., St. Louis. 
Forgings . 
Cleveland City Forge & Iron Co., Cleve- 
land, O 
Frogs and Crossings. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O 
Gas Engines. 
Otto Gas Engine Works, Chicago. 
Chicago Concrete Machinery Co., Chicago. 
Gaskets. 
McCord & Co., Chicago. 
Railway Supply Co., St. Louis. 
Gasoline Engines for Concrete Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Gates, Railroad Crossing. 
Buda Foundry & Mfg. Co., Chicago. 
Graphite. 
Detroit Graphite Mfg. Co., Detroit. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Railway Supply Co., St. Louis. 
Sherwin-Williams Co., Cleveland, O. 
Graphite Paint, 
Wadsworth-Howland Co., Chicago. 
Hand Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Hand Rail Paint. 
Wadsworth-Howland Co., Chicago. 
Hoisting Engines. 
McKeown, H. J., Cincinnati, O. 
Otto Gas Engine Works, Chicago. 
Inspection Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Instruments, Engineering and Surveying. 
Hanna Mfg. Co., Troy, N. Y. 
Kolesh & Co., New York. 
Insulating Gums. 
; oe Asphalt & Rubber Co., Chicago. 
acks. 
Buda Foundry & Mfg. Co., Chicago. 
Dudgeon, Richard, New York. 
Duff Mfg. Co., Allegheny, Pa. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 
Jacks, Hydraulic. 
Dudgeon, Richard, New York. 
Henderer’s, A, L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 
Journal Box Brasses. 
Adreon & Co., St. Louis, Mo. 
Journal Box Lids. 
Adreon & Co., St. Louis, Mo, 
Journal Box Wedges. 
Adreon & Co., St. Louis, Mo. 
Lamps & Lanterns. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Light. Locomotive (See Locomotive Con- 
tractors.) 











rack 
fandards 


A new book full of 


usefull up-to-date 
information. 
Profusely Illustrated. 


Chapter |, 
ROADWAY 
Chapter 2, 
TIES 
Chapter 3, 
RAIL 
Chapter 4, 
RAIL JOINTS 
Chapter 5, 
RIGID AND SPRING 
RAIL FROGS 


Chapter 6, 
SWITCHES, TURN- 
OUTS, Etc. 
Chapter 7, 
TIE PLATES 
Chapter 8, 
CATTLE GUARDS, 
FENCES, SIGNS, Etc. 
Chapter 9, 
DERAILS, RAIL 
CHAIRS, Etc. 
Chapter 10, 
TOOLS and SUPPLIES 





For special offer on this 
book, address 


Railway Engineering 
MANHATTAN BLDG., 


CHICAGO 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 


The Keystone Blast Hole Driller 


is a Portable Well Drilling Machine, ery | adapted for work in heavy 

R. R. cuts and Canal Excavation ; River and Harbor Exploration ; Concrete 

Piling, etc. We also make machines for Mineral Prospecting for Gold and 

Zinc; Percussion Coal Coring Tools, Water and Oil Rigs for all depths. 
OUR 5 CATALOGS COVER THE FIELD. 


KEYSTONE DRILLER CO. Marginal Road, Beaver Falls, Pa. 


Lights, Contractors, 

Wells Light Mfg. Co., New York. 

Railway Supply Co., St. Louis. 
Lockers, Metal. 

Merritt & Co., Philadelphia. 
Locomotives. 

Torbert, A. C. & Co., Chicago. 

Vulvan Iron Works, Wilkes-Barre, Pa. 
Locomotives, Compressed Air. 

Atlantic Equipment Co., New York, 

Porter, H. &. Co., Pittsburg, Pa. A. D. DOTY, GC. E., Manager Established 1900 
Locomotives, Contractors’, THE 

Atlantic Equipment Co., New York. 


Hicks, F. M., & Co., Chicago. 

ee NEW YORK ENGINEERING AGENCY 
Losemelv —— e - —_ 

Atlantic Equipment Co., New York. 

Porter & Co., H. K., Pittsburg, Pa. 35 WARREN STREET, . NEW YORK CITY 
Locomotive Headlights. 

Adreon & Co., St. Louis, Mo. 
Locomotives, Mine. 

Atlantic Equipment Co., New York. 

Porter, H. K., Co., Pittsburg. 


Locomotives, Rebulilt. Patent 
Atlantic Equipment Co., New York. 5 Attach- 
Hicks Locomotive & Car Works, Chicago. ment 


Locomotives, Second Hand. 

















High Grade Technical Men Furnished 












Atlantic Equipment Co., New York. 
Hicks Locomotive & Car Works, Chicago. On Hand Cars, for 
Logging Cars. Grinding Tools 


Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. 

Lubricants (Graphite). 

Dixon, Joseph, Crucible Co., Jersey City, 
N. J. 


All Kinds 





Mastics. 

Standard Asphalt & Rubber Co., Chicago. 
Measuring Tapes. 

Hanna Mfg. Co., Troy, N. Y. 

Kolesh & Co., New York. 
Mineral Rubber. 

Standard Asphalt & Rubber Co., Chicago. 
Nut Locks. 

American Lock Nut Co., Boston, Mass. 

Railway Supply Co., St. Louis. 


e1y, ‘slopueg [ley ‘s[ooy Hov1y, wuo0s 


: Spencer Otis Co., Chicago. 
Oil Tanks. 
* Bowser, S. F., & Co., Ft. Wayne, Ind. 
Paints. 


Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit. 
Devoe,,F. W., & Co., New York. 
Perforated Metal. 

Adrecn & Co., St. Louis, Mo. 

Railway Supply Co., St. Louis. 
— Joseph, Crucible Co., Jersey City, 


*soovlg [ley ‘sjeaoqg Hoey ‘Hovf[ HowIy, worz0114 


‘sqoef y9¥1. ouuof .‘sjaae'7 49 
I ov1y ‘s1eQ opedrs0je, ‘seg ysng ‘sieg pur_ 


Sherwin-Williams Co., Cleveland, O. 
St. Louis Surfacer & Paint Co., St. Louis, 


“0A ‘svg Zurhe 


Mo. 
Wadsworth-Howland Co., Chicago. 
Paint and Varnish Gums. 


s. 
Standard Asphalt & Rubber Co., Chicago. P 
Paving Asphalt and Fillers. TH A * Nos. 7 and 9, North Third St. 
PR ety oo & Rubber Co., Chicago. P ST. LOUIS 
e ivin ; 
Hyg ee O. EXCLUSIVE MANUFACTURERS 
Pipe, Cast Iron. 
Pa ® Julian L. & Co., Chicago. 
e and Coatings. S 
Standard Aseheh & Raber Co., Chicago, | J 4. McGREW, Pres. HH. D. BRUNING, V. Pres. and Mgr. P. C. CALDWELL, See. and Treas. 


“Hala eons Mfg. Co., Detroit. Ohe NATIONAL ENGINEERING co. 








Pneumatic Crossing Gates (See Gates Rail- _ (ne.) 
Seale ae Architects, Engineers, and Constructors. Consultation Expert Reports. 
c Gates. OLUMBUS 
a Foundry & Mfg. Co., Chicago. c » OHIO 
umps. Designs, Estimates, Specifications, Inspection and Reports upon Steam and Electric 
Bowser, 8. F.. & Co., Ft. Wayne, Ind. Railways, Bridges, Buildings and Foundations. 


Pumps, Boiler Test. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Punches, 

Henderer’s, A. L., Sons, Wilmington, Del. 
Push Cars. 

Buda Foundry & Mfg. Co., Chicago. 


p Any St. Louis. Railway Engineering 


Buda Foundry & Mfg. Co., Chicago. 
Spencer Otis Co., Chicago. 


, i, ron ONE YEAR--ONE DOLLAR 


Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 


fbn os SPECIAL OFFER 


Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., ° Spring- 





























field, O. 
McInnes Steel Co., Corry, Pa. H i 
auallway Supply Co., St. “Louis. In connection with our new book 


Snow, J. H., Indianapolis, Ind. 


Rail Saw. 

, Adreon & Co., St. Louis. 

allroad Equipment and Supplies. 

Atlantic Equipment Co., New York. 

Duda Founiry & Mfg. Co., Chicago. ‘ 


Indiarayoilg Berlteh & Frog Co., Spring- 
Bd 5, | 4 De» pring — 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 


Hicks Locomotive & Car Works, Chicago. 


Rails (New.) 

Atlantic Equipment Co., New York. 
Rails (Second Hand.) 

Atlantic Equipment Co., New York. 


Railroad Coatings. 
Standard Asphalt & Rubber Co., 
Railway Equipment and Supplies. 
Railway Supply Co., St. Louis. 
Railways Supplies, General. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Replacers, Car, and Engines. 
Adreon & Co., St. Louis, Mo. 
Rolling Steel Doors and Shutters. 
Adreon & Co., St. Louis, Mo. 
Rolling Stock. 
Atlantic Equipment Co., New York. 
Hicks, F. M., & Co., Chicago. 
Roof Paint. ; 
Bird, F. W. & Son, East Walpole, Mass. 
Carey Mfg. Co., 
Stowell Mfg. Co., 
Roofing. 
Bird, F. W. & Son. E. Walpole, Mass. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing Materials. 
Standard Asphalt & Rubber Co., 
Rovfing Materials, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Roofing Slates and Shingles, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 


Safety Gates. 


Jersey City, N 


Chicago 


Buda Foundry & Mfg. Co., Chicago. 
Sand Driers. 
Parkhurst & Wilkinson, Chicago. 


Scales. 
Buda Foundry & Mfg. Co., Chicago. 
Second Hand Equipment. 


Atlantic Equipment Co., New York. 


Hicks Locomotive & Car Works, Chicago. 


Sheathing, Asbestos. 
Franklin Mtg. Co., 
Shovels. 
Jackson Tool & Shovel Co.. 
Ind. 
Railway Supply Co., St. Louis 


Franklin, Pa. 


Chicago. 


The Philip, Cincinnati, O. 
i 


Montpeller, 


1909 





Shutters, Rolling Steel. 
adreon & Co., St. Louis, Mo 


Columbus Steel Rolling Shutter Co., 


lumbus, QO, 
Signal Lamps. 


Adreon & Co., St. Louis, Mo. 


Railway Supply Co., St. Louis. 
Si,na.s. 

aAdreon & Co., St. Louis, Mo. 
S.ide Rules. 


Kolesch & Co., New York. 


Smoke Jacks. 
wickinson, Paul, Chicago. 
Stand Pipes. 
Adreon & Co., 
Station Paint, 


St. Louis, Mo. 


Wadsworth-Howland Co., Chicago. 
Steam Shovels. 
\ilantic Equipment Co., New York. 
eer ate A. C. & Co., Chicago. 
Steel for Track Drills and Tools. 
McInnes Steel Co., Corry, Pa. 
Steel Ties. 


Galt, ‘Thomas A., Sterling, IIl. 


Tie Plates. 
adreuon & Co., St. Louis, Mo. 
Co- Spencer Otis Co., Chicago. 


Telephone Extension Bells. 
Schwarze Electric Co., Adrian, Mich. 


Ties, Steel. 


Galt, Thomas A., Sterling, II. 
Tool Steel. 
Meinnes Steel Co., Corry, Pa. 
Track Drills. 
Buda Foundry & Mfg. Co., Chicago. 
Baldwin Steel Co., New York, 
McInnes Steel Co., Corry, Pa. 
Millers-Falls Co., New York, 


Reed Co., Francis, a Mass. 


Track Gauges and Leve 
Buda Foundry & Mien “Co., eee. 
Railway Supply Co., St. Lou uis. 
Track Jacks (See Jacks.) 
Track Laying Machinery. 


D. I. Holman Track Layer Co., Chicago. 


Track Signs. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., 


Track Materials. 


Chicago. 


tock . 
oe W. P., Chicago. Indianapolis Switch & Frog Co., 
Standard Cattle Guard Co., Birmingham, field, O 
la. Track Tools. 
Stoves. Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. Buda Foundry & Mfg. Co., Chicago. 


Structural tron Paints. 


Turnbuckles. 


Carey Mfg. Co., The Philip, Cincinnati, O. x % 
Bt. ines Sustscer & Paint Co, Mi. las. “Lae Ceo Bee 
a Co., Chicago. Wersiiene 

Surveying Instruments, 1 i 
Hanna Mfg. Co., Troy, N. Y. Devoe, F. W., & Co., New York. 
Kolesch & Co., New York. Velocipedes, Railway. 

Switch Indicator Bells. Railway Supply Co., St. Louis. 
Schwarze Electric Co.. Adrian, Mich. Water Columns, 

Switches and Switch Stands. American Valve & Meter Co., 


Buda Foundry & Mfg. Co., 
Indianapolis Switch & Frog Co., 
field, O. 
Tackle Blocks. 
Patterson Co., W. W., Pittsburg, Pa. 
Tanks and Tank Fixtures. 
American Valve & Meter Co., 
Otto Gas Engine Works, Chicago. 
Jackson Tool & Shovel Co., 
Ind. 
Mil'lers-Falls Co., New York. 
Railway Supply Co., St. Louis. 
Walters & Okell, Ft. Madison, Ia. 


Chicago. 
Spring- 


Cincinnati. 


Montpelier, 


Water Proofing. 


Water Softening Apparatus. 


Kennicott Water Softener Co., Chicago. 


Water Tanks. 


Adreon & Co., St. Louis 

Railway Supply Co., St. Louis. 
Wire Rope. 

Railway Supply Co., St. Louis. 


Wrecking Cars. 


Buda Foundry & Mfg. Co., Chicago. 
Wrecking Frogs. P 
Railway Supply Co., St. Louis. 


THE BOWSER SYSTEM OF OIL STORAGE 








Ae 








BOWSER SIGNAL TOWER INSTALLATION 


Because of its clean, econom- 
ical and convenient features, 
the Bowser System has been 
adopted by over twenty rail- 
road systems. For that reason 
it is recognized as 


THE STANDARD RAILWAY 
OIL STORAGE SYSTEM 


Bowser equipments have 
been installed and are in suc- 
cessful operation in oil houses, 


store-houses, machine shops, coach yards and signal towers. 
Everywhere oil is handled, the Bowser system can and should be used. Send for Bulletin VII. 





S. F. BOWSER @ CO., Inc. 
FORT WAYNE, INDIANA 








a 





Spring- 


Cleve- 


Cincinnati. 


Standard Asphalt & Rubber Co., Chicago. 
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No, S12—Extra Range Automatic Car Gainer 
with Boring Attachment, 






























L 


No. 218—Extra Range Automatic Hollow Chisel No. 525—Vertical Automatic Car Sill Tenoning Machine. 
Car Mortiser. 


FINEST IN DESIGN AND WORKMANSHIP. FASTEST IN OPERATION 
Greenlee Bros. & Co. 


ROCKFORD, ILL. CHICAGO, ILL. 
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RODGER BALLAST HART CONVERTIBLE CAR 
THREE CARS fi ONE 
CONSTRUCTION | 
BALLAST GS bri 
GENERAL FREIGHT ; 
Wi 
BUILT OF 30 TO 60 TONS 7 
fon -W-7-Votm @ ae-0) 10 e) ae Se 8 
WOOD OR STEEL col 
CHANGED FROM CENTER San oie adbasitel Ne 
DUMP TO SIDE DUMP OR % A an 
VICE-VERSA IN 20 MIN- . dui 
UTES WITHOUT TOOLS ; 
THOUSANDS !N DAILY SERVICE the 
KAVE PROVEN !TS GREAT rea 
ECONOMY ANC PRAC 
: TICABILITY A. 
wee St 8 | ee ox Mc 
a , Vr . air- 
RODGER BALLAS | CAR Cc ) Fe 
full 
air- 
) 
of | 
bar 
der 
WALTERS’ at 
mai 
BALLAST PLACING DEVICE \ 
Patented March 21, 1905 Pe 
e 
Has been placed in service on eleven trunk lines nN 
and eight smaller railroads since April Ist. the 
"IG. a og | page ee from end of ties to be cies, buil 
ee eee Send for an attrac- on | 
Poort, gest tive collection of h 
erv narticle of half tone engrav- par 
ballast ee = ings showing promi- on 
main under tie e ‘ 
Rich garg nent bridges paint- Wo 
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Mr. F. O. Hill has been appointed the supervisor of 
bridges and buildings of the Montpelier & Wells River, 
with office at Montpelier, Vt. 

Mr. T. Kennard Thomson, M. Am. Soc. C. E. and a 
consulting engineer, with office at 50 Church street, 
New York, has been retained by the Erie as consulting 
and supervising engineer for the Penhorn Creek via- 
duct. 

The office of Mr. B. B. Kelliher, chief engineer of 
the Grand Trunk Pacific, has been moved from Mont- 
real, Que., to Winnipeg, Man. The office of Mr. H. 
A. Woods, assistant chief engineer, will remain at 
Montreal. 

Mr. M. E. Hamilton has been appointed the general 
air-brake inspector of the Atchison, Topeka & Santa 
Fe System, with office at Topeka, Kan. He will have 
full charge of all matters pertaining to air-brakes and 
air-brake inspectors. 

Mr. J. H. Rollo has been appointed the supervisor 
of bridges and buildings of the Georgia, Florida & Ala- 
bama, with office at Havana, Fla., and Mr. J. A. An- 
derson has been appointed the roadmaster, with office 
at Bainbridge, Ga. The office of superintendent of 
maintenance and construction has been abolished. 

Mr. E. L. Sudheimer, master mechanic of the Chi- 
cago Great Western, has resigned to go with the 
Peteler Car Co. of Minneapolis, Minn. 

Mr. R. W. Burnett, assistant master car builder of 
the Canadian Pacific, has been appointed master car 
builder to succeed Mr. W. E. Fowler, who has resigned 
on account of ill health. 

Mr. J. F. Casey, formerly foreman of the car de- 
partment of the St. Louis, Brownsville & Mexico, has 
been appointed to a similar position with the Fort 
Worth & Rio Grande. 

Mr. J. A. Baker, who on March 15 was promoted 
from general foreman to superintendent of shops of the 
Vera Cruz al Istmo Ry., was on June 1 promoted to 
the position of master mechanic of the same line with 
headquarters at Tierra Blanca, State of Vera Cruz, 
Mexico. 

Mr. W. J. Mellor, superintendent of bridges and 
buildings of Morgans Louisiana & Texas R. R. and of 
the Louisiana Western Ry., died recently. He was 
48 years old. 

Mr. J. P. Snow, formerly bridge engineer of the 
Boston & Maine, has been appointed chief engineer 
of that road, to succeed Mr. H. Bissell, who has re- 
signed. 

Mr. George S. Gatchell, at one time prominent in 
public and business life in Buffalo, and for a number 
of years chief egineer, and later general superintend- 
ent of the old Buffalo, New York & Philadelphia, now 
a part of the Pennsylvania’s system, died recently at 
Canandaigua. He was 62 vears old. 





Mr. L. Stubbs, resident engineer of the Houston & 
Texas Central at Ennis, Tex., has resigned to become 
supervising engineer of the Causeway at Galveston. 
Mr. E. M. Morsand has been transferred from the sec- 
ond division to succeed Mr. Stubbs and he in turn is 
succeeded at Houston by Mr. J. C. McVea. 

Several important changes have been announced in 
the engineerig departmet of the Baltimore & Ohio 
R. R., effective at once. Mr. G. D. Brooke, assistant 
engineer of the Pittsburg division, with offices in the 
Water street passenger terminal, has been promoted 
to engineer of the Baltimore division. He succeeds 
Mr. W. Trapnell, who has left the service of the Bal- 
timore & Ohio to engage in other business. Mr. C. 
Johnson, assistant engieer of the Baltimore division, 
who reported to Division Engineer Trapnell, has been 
transferred to Pittsburg as assistant division engineer 
succeeding Mr. Brooke. 

Mr. William M. Saxton has been appointed the mas- 
ter mechanic of the North Coast Railroad, with office 
at Spokane, Wash. 

Mr. C. H. Temple, master mechanic of the Central 
division of the Canadian Pacific, has been appointed 
assistant superintendent of motive power, with office 
at Winnipeg, Man. 

Mr. M. F. McCarra has been appointed the general 
foreman of the Kingsville shops of the St. Louis, 
Brownsville & Mexico, with office at Kingsville, Tex., 
succeeding Mr. A. J. Conrad, resigned. 

Mr. C. Z. Moore has been appointed the superviso, 
of Division No. 4, of the Philadelphia division of the 
Eastern Pennsylvania division, of the Pennsylvania, 
with office at Middletown, Pa., succeeding Mr. R. L. 
Baird, granted leave of absence. 

Mr. F. J. Hemphill, signal supervisor of the Illinois 
division of the Chicago, Rock Island & Pacific, has 
been appointed the signal supervisor of the Choctaw 
and Southern districts, with office at El Reno, Okla., 
succeeding Mr. J. J. Evans, transferred. Mr. S. Mis- 
kelly succeeds Mr. Hemphill, with office at Rock Isl- 
and, Ill. Mr. A. G. Nutting has been appointed the 
acting supervisor of the Central district west of Daven- 
port, and of that part of the Des Moines Valley division 
between Des Moines, Iowa, and Sibley, with office at 
Des Moines. 

Mr. B. D. Lockwood, mechanical engineer of the 
Cleveland, Cincinnati, Chicago & St. Louis at India- 
napolis, has resigned to become assistant chief engineer 
of the Pressed Steel Car Co. 

Mr. J. T. Connor, acting superintendent of motive 
power and machinery of the Houston, East & West 
Texas and the Houston & Shreveport at Houston, 
Texas, has been appointed the superintendent of mo- 
tive power and machinery. 


Mr. D. W. Fitzgerald, master mechanic of the Gal- 








126 RAILWAY ENGINEERING AND MAINTENANCE OF WAY 


veston, Harrisburg & San Antonio at El: Paso, Tex., 
has been appointed the assistant general superintend- 
ent of motive power of the St. Louis & San Francisco, 
with office at Springfield, Mo. 

Mr. F. W. Hawks, division engineer of the Virginian 
Railway, has been appointed assistant chief engineer 
of the Yunnan-Szechua & Teng Yueh Railway of 
China, and will sail on July 20 with Mr. W. S. Daw- 
lev, chief engineer. 

Mr. Hugh D. Lumsden, chief engineer of the com- 
missioners of the Trans-Continental Railway, with 
office at Ottawa, Ont., has tendered his resignation. 

Mr. \W. H. Petersen, bridge engineer of the Chicago, 
Rock Island & Pacific, with office at Chicago, has been 
appointed the principal assistant engineer, with office 
at Chicago. 

Mr. C. F. Richardson has been appointed the assist- 
ant to the superintendent of motive power of the Chi- 
cago, Rock Island & Pacific, in charge of fuel economy, 
with headquarters at Chicago. 

Mr. Guy Harvey, assistant engineer of the Eastern 
division of the Toledo & Ohio Central, with office at 
Bucyrus, Ohio, has been appointed assistant engineer 
of the Western division, with office at Columbus, Ohio. 
He is succeeded by Mr. Robert Miller. 

Mr. S. S. Stiffey, the general superintendent of mo- 
tive power of the Toledo & Ohio Central, the Hock- 
ing Valley and the Zanesville & Western, has resigned 
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as the general superintendent of motive power of the 
Hocking Valley: 

Mr. H. S. Wall, the master mechanic of the Arizona 
division, Atchison, Topeka & Santa Fe Coast lines, 
with office at Needles, Ariz., has been appointed the 
superintendent of shops at San Bernardino, with juris- 
diction over all mechanical department facilities ex- 
cepting the roundhouse. L. A. Mattimore succeeds 
Mr. Wall. 

Mr. W. FE. Ballantine, chief electrician of the Chi- 
cago, Rock Island & Pacific, will work in future under 
the jurisdiction of the mechanical department officials, 
and subject to their approval, will have charge of car 
and engine electric lighting and will give such assist- 
ance with regard to electric appliances for shop use as 
may be required. The electric lighting at all points 
on this road where the current is supplied by mechani- 
cal department facilities will be under the direct super- 
vision of the mechanical department. At other points 
the electric lighting will be under the supervision of 
the superintendent of telegraph. 

Mr. D. K. Ingen, assistant district engineer of the 
New York Central & Hudson River at Syracuse, N. Y., 
has had his . ffice moved to Corning, N. Y., and will 
be in charge of the territory of the Pittsburg division. 
Mr. H. L. Preston, assistant engineer at Syracuse, is 
appointed assistant district engineer, with office at 


Syracuse. 





The Maintenance of Way Department 


Track Drainage 
‘Editor, Railway Engineering: 

We cannot maintain good track anywhere unless 
properly drained. Locations and conditions are quite 
different on a great many railroads. In Florida we 
endeavor to have our ditches all cleaned out by the 
Ioth of November on account of the heavy rains dur- 
ing the winter season. 

Where we have sand cuts there should be one to 
one slope on the back of the ditch; back of ditch to 
he 15 feet from nearest rail, the shoulder of the berm 
line to be 42 inches from the outside rail; one to one 
slope from berm line to back side of ditch. 

In clay cuts, half a slope to the back of the ditch 
will do, but should be on the same line as the sand 
cuts measuring away from the track. 

Yours truly, 

I Jorida. Roadmaster. 

Gauging Track 
[editor, Railway Engineering: 

Track should be put in perfect gauge when new ties 
are being put in, otherwise it will cause these ties to 
be respiked later, and if from three to four ties are 
put in each rail length each year (which is the system 
that should be followed) the track will be at all times 


When laying new rail, it should be 
I prefer winter months to do gaug- 


in good gauge. 
laid to gauge also. 
ing, when | find it necessary to do gauging other than 
the above. | realize that in the far north this is hard 
to do, but when it can be done winter is the best time, 
as other work is out of the way. 

All spike holes should be plugged, and where pos- 
sible, spike should be driven in the plug, or in front 
or behind it, as the change in gauge may require, and 
not to one side, thus cutting new fibers in the tie, as 
this would shorten the life of the tie, and the timber, 
being compressed where plug is put in, gives the spike 
a firmer hold. The gauge should be placed on every 
secon'l tie, unless gauging on very light rail, where it 
should be placed on every tie. Where more than one 
gauge is used in a gang, care should be taken to see 
that both gauges are alike, as a very slight difference 
‘n gauges makes a bad looking piece of track. 

The ties should be adzed level with the base of the 
rail, so when rail is moved in or out from its original 
position it will not rest on a shoulder, for in that case 
vail would be inclined inward or outward, and when 
it found its level, which it naturally would in time, the 
gauge would change, and track would look as bad as 
it did before it was gauged. 


It is as essential to have good gauge as it is to have 
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good line or surface, both from the standpoint of good 
appearance, and smooth riding. Tools required are: 
Adzes and handaxe ; claw-bars, spike mauls and a long 
punch same size as a spike to drive stubs of broken 
spikes through the tie to permit using same hole for 
plug; and pinch bar to hold rail in place. This is 
better than drawing the rail with spike. Spikes known 
at “cuthroats” should not be used as they will allow 
the rail to go back when spike is driven down. The 
number of the different kinds of tools required can be 
determined only by the size of gang. 
Yours truly, 
Kansas. Roadmaster. 


Gauging and Spiking 
Editor, Railway Engineering: 

The outside spikes should be opposite each other 
and the inside spikes likewise, to prevent the rails from 
creeping. Spikes should always be driven straight and 
close to the rail to avoid bending same and should 
never be driven closer than within 2 inches of the edge 
of the tie. Due care should be used in sending spike 
home, not to strike them too forceful on the last, as by 
so doing in many instances you bend the spike so that 
it is of very little service while the tie you are spiking 
remains sound, and when it becomes necessary to re- 


new said tie, the spike in question is scraped, while it 


should have lasted as long as at least two cross ties, 
especially in the lower coast country. However spikes 
removed from old ties should always be burned before 
being redriven. By this means you are often enabled 
to drive many spikes and get good service from them, 
that would be wasted the other way as they are easily 
straightened. 
GAUGING NEW TRACK. 

Our more practical trackmen have learned long ago 
that a perfect gauge adds more to the general appear- 
ance of track than any item that might be given consid- 
eration. This can best be accomplished by first bring- 
ing your joints, centers and quarters to a perfect gauge, 
then the gauge should be applied to each tie. With 
the heavy equipment that is being handled today we 
must use the gauge on every tie. ‘ 

We have laid 21 miles of 90-lb. rail this winter and 
I note that many of these rails were more or less out 
of true, or alignment, and should you attempt to gauge 
every other tie the result would be you would have 
track that could never be kept in perfect alignment. 

RE-GAUGING AND SPIKING. 

In order to regauge track, spikes should be pulled 
very carefully and ties properly adzed so as to give 
your rail a good level bearing, plugging the old spike 
hole with a tie plug. This should be made of Cypress, 
Cedar or Elm and be large enough to fill the old hole 
snugly so that your spike will not shift when redriven. 

We are taking care of a very good traffic and we 
have had no accidents due to track spreading on our 
main tracks. Occasionally there is a minor derailment 
on some inside track where the rails are very light. 
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My district embraces more than 180 miles of main 

tracks and more than 200 switches. 
Yours truly, 

Louisiana. Roadmaster. 


Tie Plates 
Editor, Railway Engineering: 

We use on our roads the Wolhaupter shoulder tie 
plate with creases or forked in bottom, but I am rec 
ommending the same tie plate with flat bottom. I 
find that the creased or forked bottom allows water to 
gather under plate which either decays or rots the ties. 
Flat bottom answers the same purpose and increases 
the life of the ties at least 60 per cent. We have been 
using the first class white oak ties for main lines and 
branches where traffic is heavy. On lines where traf- 
fic is not so heavy we use cedar ties. In yards where 
our traffic is heavy, where there is lots of switching 
going on we use the second class white oak ties. I 
have not used any tie plate that I think will beat the 
Wolhaupter flat bottom tie plate for strength and for 
preserving the ties. 

Now as for gauge on tangents and curves we use the 
standard 4 ft. 8% in. gauge on all tangents and curves 
of 6 degrees and under. On curves from 6 to 10 de- 
grees 4 in. wide and from 10 to 16 degrees.1 in. wide. 
We have none of these curves on our main line but on 
“Y's” and connections with other lines. 

Yours truly, 

Illiois. Roadmaster. 


Track Drainage and Its Effect 
Editor, Railway Engineering: 

To begin with the life of track is based on good 
drainage. One of the most important items of track 
work is that of keeping the ditches clear and properly 
graded for drainage. Well drained earth will make a 
better roadbed than badly drained gravel or rock bal- 
last. 

In the spring as soon as frost is out of the ground 
section forces should be taught the importance of 
cleaning out their ditches for spring rains. In the 
autumn section forces should overhaul them, clean out 
leaves and other rubbish and put them in shape for the 
winter. In doing this work attention should be paid, 
getting even grades. Bolders or rock edges which in- 
terfere with a straight water way should be removed 
so as to avoid floating objects which cause ditch to fill 
up; attention should be paid to getting a good dis- 
charge at end of ditch in direction the current runs. 
The mouth of the cut should be at least three feet wider 
at the end than in the middle of the cut so as to give 
the water a iree and easy passage and keep it away 
trom the ballast line. 

Surface ditches on top of cuts are a great necessity 
to keep cuts from washing and caving in. The ditch 
should be placed about 15 feet from edge of cut and 
same given as much attention as a ditch in the cut. 
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The ditch should be gauged in depth as to the amount 
of water that should fall at any time. 

A ditch in a shallow cut, I see no objection to cast- 
ing dirt on top of the bank especially on low side of 
cut where it will not be washed into the cut. In many 
cases where cuts are now over four feet deep I have 
used a greater part of the dirt that is taken from the 
cut on the high side, filling in ditches and small gullies 
caused by rain fall using balance of dirt for strength- 
ening or building levee on inside of surface ditch. 
Where cuts are shallow as_ mentioned, the fills are 
generally light on either side and in many cases do 
not need bank widening, but in case of a weak arrow 
fill dirt should always be used on fills if it does not 
have to be trucked too far on push car. 

The average cost of moving dirt from a cut with 
section forces will be about 35 cents per yard where 
the haul is not greater than 1000 feet. I do not think 
dirt should be trucked farther than that distance on 
our main line. 

When I am out with a section gang I always im- 
press on them the great importance of keeping track 
well drained, fills as well as cuts. 

I have had dirt track which has been grassed from 
time to time throwing the grass about two feet from 
end of ties and when it rains the water would stand 
in the ditch at end of ties causing track to be center 
bound and churn in many places. I kept after this 
last fall ad got all of these ridges cut away; cut the 
dirt about one inch below end of ties giving a gradual 
slope to the edge of the dump and I find that it has 
been a great benefit to roadbed in hardening places 
that were always soft during wet weather. 

I think all the grass and weeds should be cut off 
of track at least two feet from end of ties in the 
autumn after second frost. This is a great benefit to 
roadbed or drainage, prolonging the life of the tie, 
and is a great benefit to keep ties from burning out as 
I have had as many as five ties burned out of one rail 
length on account of heavy grass. 

SUB-DRAINAGE AND TILE IN DITCHES. 

Good track could be maintained in wet cuts without 
sub-drainage, especially in side hill cuts or gumbo cuts 
where water seaps through badly. Nothing else sub- 
stantial will give relief. 

The best and cheapest material for sub-drainage is 
common red clay drainage tile without collars, though 
a large tile with open joints is used in some cases. 
The smooth surface of this tile gives a rapid flow of 
water and consequently a reduction of saturation of 
the roadbed. Tile should not be less than four 
inches in diameter and great care should be taken to 
lay it properly, getting tight joints and uniform grade. 
The fall of grade should not be less than three inches 
to one hundred feet. When putting in tile on one 
side of the track it should be laid on upper side of 
cut. The cost of laving tile averages about 60 cents 
per rod, when section forces are experienced. The 
standard depth for putting in drain tile should be 
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guided with requirements of where it is being used; 
generally a ditch being dug 3% feet deep, filling ditch 
with about three inches of cinders lay tile to uniform 
grade and cover with 3 to 5 inches of cinders. 
Oklahoma. Roadmaster. 


Ties and Tie Plates 
1.—Specification and inspection of cross ties. 
Specifications—Not less than 8 feet 6 inches long, 

7 inches thick, with no less than 8 inch face. Hewn 
on two sides from good live timber and barked. 

Inspection should be made at point of shipment if 
possible, or at a tie yard at some convenient distribut- 
ing point on the road, and should be inspected by regu- 
lar timber or tie inspectors. 

2.—Kinds of wood to use on. different lines of sys- 
tem under various conditions. 

On Main Line, white oak and yellow pine. 

On Side Lines, white and yellow cedar and chest- 
nut, except on curves above 6 degrees, which should 
be of hard wood (white oak or yellow pine). 

3.—Statistics as to cost and life of ties now in use. 

White Oak, cost about 55 to 60 cents, life about 7 
to 9 years. 

Yellow Pine, cost 49 to 58 cents, life about 6 to 10 
years. 

White and Yellow Cedar, cost 45 to 50 cents, life 
about 10 years. 

Chestnut, cost about 48 to 52 cents, life about 10 
years. Above in gravel or sand ballast. 

4.—System regulating renewals per annum, per mile 
and per rail. 

Inspection should first be made by inspection fore- 
man for purpose of ordering the necessary number for 
renewals. At the time of such inspection the foreman 
to slightly chip the corner of tie (on line side) with 
an adze or axe, of all ties intended to come out. 
The supervisor can then inspect all or such portion of 
the ties to be renewed as may be necessary on each 
section. 

Renewals should be made only where a tie ‘will not 
give efficient service, do not think any number should 
be specified, per rail, or per mile. Renewals should be 
made in new ballast when track is raised. In ordinary 
renewals old ties should be dug out and new ones 
placed. 

5.—To prevent destruction, in spiking, spacing, ete. 

Spikes should be driven straight and far enough 
from edge to prevent splitting or bulging. All spike 
holes should be plugged as soon as spike is pulled. 
In spacing, ties should be moved with bar or other 
device, if necessary rail to be slightly raised to allow 
movement, 

6.—Conditions for economical use of tie plates, and 
desions recommended. 

Should be used in all cases of soft wood ties in main 
track and in turn out or other sharp curves on sidings 
and in all cases where the natural life of the tie 1s 
shortened by wear. 
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Design, Wohlhaupter and Glendon. 

7.—Cost of putting in ties in different kinds of bal- 
last, sand, cinder and gravel ballast from 9 to 14 
cents. 

Yours truly, 

New York. Roadmaster. 

[This letter was written some years ago upon re- 
quest of engineer regarding conditions at that time. 
Editor. | 





Ties and Tie Plates 
1.—Suggestions as to specifications and inspections 
cf cross ties. 

Cross ties should be made of live timber when the 
sap is in the wood. They should be hewn or saw 
hewn preferred. As to lengths 8 ft. is sufficient. The 
size as to width and thickness should be 7x9. The 
length should be allowed to vary one inch either way. 
The width of 9 inches should be rigidly enforced so 
as to have nothing under that width, but an inch wider 
could be allowed. The thickness, 7 inches, should be 
insisted upon. No perceptible variations in the thick- 
ness should be allowed. 

2.—Kinds of wood to use on different lines of this 
system under various conditions. 

Kinds of wood should be: White oak, yellow pine, 
cedar and chestnut. On the main tracks, viz., tracks 
2, 2, 3 and 4, white oak and yellow pine should be 
used but not mixed. My opinion is that tracks 1 and 
2 should contain nothing but white oak, and tracks 3 
and 4 nothing but yellow pine. The material in these 
ties should be of prime quality No. 2 oak and pine 
ties, to be used in important yard tracks. I would 
also suggest the use of white oak switch timber in 
vard and main line turn outs. This timber to be 7x10 
instead of 7x9, and come in sets cut to lengths. On 
lines with other conditions, cedar or chestnut ties 
could be used on straight tracks only. On curves of 
all lines I would recommend the use of yellow pine or 
white oak ties. 

3.—Statistics as to the cost and life of ties we are 
now using, considered with reference to different 
kinds of wood under different conditions of ballast, 
traffic, ete. 

The cost of ties we are now using, including freight 
charges, is as follows: white oak, 63 cents; cedar, 53 
cents. The extreme life of oak and pine ties is not 
more than 9 years on an average; that of cedar 15 
years. The safe life of the pine and oak will not ex- 
ceed seven years, and that of cedar ten years. Pine 
and oak are destroyed by rot and cutting, and that 
of cedar by cutting and damage by respiking. The 
life of ties, however, depends largely upon the class 
of traffic they have to carry, as well as the conditions 
of the road-bed. With a good road-bed the life of a 
tie is increased at least one-third, as compared with 
road-bed badly neglected. The above is based upon 
the average conditions. Ties in stone ballast will last 
Y% longer than in gravel ballast. Ties in cinder bal- 
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last will rot much sooner than in any other ballast, 
approximately 1/3 quicker. 

4.—System of regulating renewals of ties per an- 
num, per mile, per rail, etc., main line and sidetrack, 
including best method of making renewals. 

The regulating of the renewal of cross ties per year, 
per mile, is in my opinion a matter of safe operation. 
It is true the track is safe with some defective ties, 
but in case of trouble this fact is very difficult to 
substantiate. It is found that to good, even road-bed 
can be attributed the saving of rail and rolling stock. 
I am therefore of the opinion that ties in track should 
all be as near as possible of the same life. The manner 
of renewal should be determined by careful examina- 
tion as to what is necessary to keep the ties in track 
in that condition from year to year, regardless of any 
fixed rule, keeping in mind the saving of material as 
much as possible. To determine this is simply to 
exercise good judgment and only take out such ties 
as are found decayed to an extent to make them of 
no further use in track. This system will usually re- 
quire renewals of about one-seventh of the ties on 
main tracks, or 400 per mile, and about one-tenth in 
siding and yards, or 280 per mile. This would make 
the average for thirty feet of main track about 2 1/ 
ties. It is, therefore, a safe and good rule to adopt, 
say, 5 ties per 30 ft. of track, after track is once in a 
uniform condition regarding ties. This same system 
may be carried out in regard to sidings by reducing 
the renewal on the one-tenth basis, or approximately 
to two ties per 30 ft. of track, equal to about 280 ties 
per mile of track. 

5.—Directions to be observed to prevent the de- 
struction of ties in spiking, spacing, etc. 

A method to prevent the destruction of ties and 
timbers in spiking and spacing is to use extreme care 
and not re-spike until the old hole has been plugged, 
and then spike in the plug. Good results wili be ob- 
tained in this respect if the plugging is properly done. 
Handling of ties in spacing should be done by moving 
them with a bar or driving them to position by the 
use of a broad-faced tool, so as not to bruise the wood. 
A large wooden mallet or broad-faced metal hammer 
should be used. The tie should be loosened enough 
so as not to require much pounding to get desired 
results. 

6.—Under what conditions is it wise and economical 
to use tie plates? What design of tie plate is recom- 
mended? 

My experience thus far with tie plates indicates that 
they should be used on every tie continuously or not 
at all, as tie plates used at joints only or scattered on 
intermediate ties, is the cause of adjacent ties on 
which there is no plate at all to cut, and does more 
damage than if there were no plates at all. They also 
are cause of kinky track, it being impossible to accu- 
rately gauge and hold gauge where plates are put on 
in a scattered manner. I am of the opinion that it is 


wise and economical to use them on curves of 2 de- 
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grees, 30 minutes and over, and also on all switch 
leads and curves from frogs in vards, in tracks con- 
stantly used. | do not recommend the use of tie 
plates on oak or pine ties on tangents, but think they 
should be used on cedar ties or any soft wood tie in 
all cases of main track or vard track if tracks are in 
general use. At this time | would recommend the 
use of the Q. & W. plate. 
the use of a tie plate will lengthen the life of the tie. 
This is true in regard to cedar or soft wood ties, but 


It may be the opinion that 


with oak, pine and other hard wood ties my observa- 
tion is that the tie becomes rotted under the plate 
on account cf moisture which the plate retains, caus- 
ing a soft, decayed place the size of the plate. This 
reduces the Ife of the tie, in my opinion, equally, 
were there no plates used. 


7—Cost of putting in ties with different kinds of 
ballast; methods of working, ete. 

Putting in ties with different kinds of ballast de- 
pends largely upon the quantity and kind of ballast 
at hand. Under usual conditions the cost of ties put 
in dirt, cinder, gravel and stone ballast is as follows: 
At the rate of wages paid on the system, dirt ballast, 
8 cents per tie, cinder ballast 714 cents per tie, gravel 
ballast 10 cents per tie and stone ballast 16 cents per 
tie. This, however, depends largely upon the traffic 
and other conditions where the work is being per- 
formed and the above is figured from average condi- 
tions. The method of doing the work, putting in ties, 
varies very much in accordance with conditions at 
hand. If it is possible to give the track a slight raise, 
which should only be done in the early part of the 
season, ties in all kinds of ballast may be renewed in 
about the same manner which is by giving the track a 
partial raise just enough to allow the slipping out of 
the old tie and putting in of the new tie. This will al- 
low a slight finishing raise which when the track is 
gone over the second and third time will leave it in 
good and uniform surface. This manner of renewing 
ties disposes of considerable material that would other- 
wise have to be handled twice. If ties are put in 
where the old elevation of rail is to be maintained 
care must be taken and not disturb the old bed. This 
can be done by selecting ties of a like thickness of the 
ones which are taken out providing the renewals are 
scattered and only require a slight raise of the rail to 
permit the taking out of the old tie and replacing it 
with a new one. 
to the old bed and require very little surfacing to fin- 


In this manner ties are kept close 
ish up. A very good method to renew ties is to hold 
the track as near as possible to the old bed then dig 
out between the rotted ties a very little deeper than 
the old bed. 
you are able to spring the rail on either side of the 


By pulling the spikes from the old ties 


hole which has been made and then by slipping a 
spike under the rail the old tie can be placed in th: 
depression, pulled out and the new tie put in in the 
same manner from the opposite side of the track. This 
manner also requires very little tamping to hold to a 
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good and its present surface. This method is very safe 
and quick in all kinds of ballast except gravel or stone 
in which case the usual amount of tamping is neces- 
sary. There are certain rules required on all railroads 
for putting in ties, such as lining the ends, spacing, 
ete., which should be strictly adhered to. Regularity 
in spacing of ties is a very important matter in the 
way of renewals. Section gangs while making a spe- 
cialty of putting in ties should divide their gangs into 
smaller gangs of three men each. 
Yours truly, 

New York. Roadmaster. 

| This letter was written some years ago upon re- 
quest of the engineer.—Editor | 


Ties and Tie Plates 

As to inspection | would suggest that a good com- 
petent man be put in this position and no ties accepted 
that were not up to standard and that all such received 
should be counted out and marked as culls. 

Ties for main track use should not vary over 2 ins. 
in width or over 1 in. in thickness and should be all of 
uniform length. 

2. I would suggest that cedar ties for all branch 
lines with tie plates and white oak or hard pine for 
main line, oak preferred. 

3. Good quality cedar ties with tie plates with traf- 
fic as on our branch lines should last from 12 to 14 
years providing tie plates are used to prevent cutting, 
and gravel and cinder ballast is used. On sand bal- 
last from 8 to 10 years. Hard pine good quality gravel 
ballast or cinders from 7 to 8 years and on sand 5 
to 6 years. White oak good quality gravel ballast or 
cinders 8 to 10 years. On sand from 6 to 8 years. 


4. As to system regulating renewal of ties per rail 


and per mile would say that I think this is a difficult 
matter to get at as some years 25 to 50 more ties will 
be needed on some miles than on previous years. As 
to making renewals I would say work should be done 
early in the spring as possible, while ground is soft 
and weather cool. To renew old ties spike should be 
started each way from ties to be removed so as to al- 
low the rail to be raised sufficiently to allow old tie to 
be pulled out. Soon as old ties are removed place for 
new tie should be cleaned so that new tie, when in, 
would be perfectly tight and if necessary rail should 
be sprung so as to get tight fit but rail should never 
be sprung so as to take bearing off of old ties after 
new ties have settled. This does not refer to rock 
ballast. 

5. As to method of spiking and spacing to prevent 
destruction of ties. All ties put in should be so done 
as to be in their proper place both as to line and spac- 
ing before same is spiked, then line side of track should 
be spiked first and gauge side next, always to be sure 
when spiking to use gauges. As to spacing ties when 
this is to be done after laying new rail and when nec- 
essary to move old ties to get same in proper place 
track should be given a light lift, ties spaced and all 
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newly tamped in spacing. Ties should never be 
pounded with small faced hammer, best method is to 
have two men with bars move ties to place after track 
has been lifted and if necessary to use hammers, a 
sledge should be used with a good large face. 

6. As to use of tie plates | would say same should 
be used on all cedar ties in main track and passing 
track and also on sidings in yard where traffic is 
heavy to save cutting of ties. For cedar ties I would 
recommend a tie plate such as Glendon or \Wohl- 
haupter as we now use. 

Y. As to cost of putting in ties. To put ties in on 
gravel ballast 12 per day per man and on sand 15 per 
man per day. Cinder ballast is about same average as 
gravel. Method of working is as I have stated before, 
raise, pull out old ties and fit in new ones, so very 
little tamping, if any, will be necessary. 

Yours truly, 

New York. Roadmaster. 

|This letter was written some years ago upon re- 
quest of engineer.—Editor] 


Ties and Tie Plates 

All ties should be not less than 7 ft. 11 ins. and 
longer than 8 ft. 1 in. should be sawed off. All main 
track ties should not be less than 6 ins. thick by 9 ins. 
wide hewn smooth on all sides, free from sap and 
black knots. 

2. I think that vellow pine ties the best for main 
track in any ballast as the frost leaves them quicker 
in the spring than cedar and other soft wood ties. 

3. Yellow pine ties are costing fifty-four cents. 
The life of this tie in clay ballast is about seven to 
nine years; in cinder ballast about six vears and now 
I am having my first experience with stone ballast 
therefore cannot give any report. 

4. 1 find the best method of making tie renewals 
is to raise the track about two inches tamping the 
ends of ties to remain in track, removing all ties that 
will not last another year. Ties are more quickly 
spaced and with less damage to the ties. In side 
track renewals where possible raise the rail enough 
to remove the old ties, level the bed, put in the new 
tie and when spiked there will be very little surfac- 
ing to be done. 

5. All ties should be placed at right angles with 
the track and should be firmly held up to the rail. 
The habit of start- 
ing spike at an angle and drawing them up straight 


Spikes should be driven straight. 


as they are driven should not be allowed as it leaves 
a hole at the side of the spike and is apt to split 
the tie. A good way to space ties is to have a tie 
with four pins as handles with this as a ram ties can 
be moved without damaging them. 

6. I think tie plates should be used on all ties on 
curves and on all joint ties as they hold the track to 
gauge and protect the ties.. I would recommend the 
Goldie tie plate as the tip forms a brace and lessens 
the wear on the spike. 
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i. Ties can be put in gravel ballast for about 
twelve cents and in stone ballast for seventeen cents. 
Track should be slightly raised first, this will loosen 
the tie, making it less trouble to remove the old tie 
and put in the new tie. 
your approval, I remain, 


Hoping this will meet with 


Yours truly, 
New York. Roadmaster. 
[This letter was written some years ago upon re- 
quest of engineer.—Editor ] 





Wages and Employees 

Figures just compiled covering the operations of the 
various portions of the Pennsylvania Railroad System, 
East and West of Pittsburgh, show that in 1908 these 
lines paid out in wages the sum of $125,543,947. This 
represented a reduction of $29,471,951 in wages as 
compared with the $155,015,898 expended in 1907. In 
the latter year the companies employed an average of 
199,000 men, while in 1908 the number was 175,000—a 
reduction of 24,000 men. 

Though there was such a large decrease in the total 
sum paid for wages, the rate of wages as established in 
1907, which represented an increase of 10 per cent 
over the rate paid during the greater part of 1906, was 
maintained for all classes of employees without abate- 
ment through 1908. This increase in the rate paid, 
together with minor readjustments of wages, amounted 
to some $15,000,000 annually. 

In 1907 the gross earnings from operation of the 
companies included in this compilation were $321,- 
478,308, and in 1908 they were $267,559,213—a loss of 
$53,919,095. It will appear therefore that in 1907 the 
company paid for labor a sum equivalent to 48 per 
cent of its total earnings from operation, and in 1908 
wages absorbed a sum equal to 46 per cent of the 
total. Of course, not all payments to labor were 
chargeable against the gross earnings, but it was 
nevertheless these earnings which directly or indi- 
rectly made possible such large payments to labor, 
and which rendered necessary the radical reductions 
in such payments when business fell off. 

The fact that the necessity on the part of a railroad 
company to keep most of its plant going even in times 
of severe business depression, makes impossible an 
adjustment of its expenditures to its earnings such as 
a manufacturer may bring about, is made clear by 
comparing these figures of the Pennsylvania System 
with those of one of the largest manufacturing com- 
panies in the country. The industrial corporation’s 
annual report shows payments of $160,825,822 for the 
wages of an average of 210,180 men, against the rail- 
road’s payment of $155,015,989 to an average of 199,- 
000 men in the prosperous year 1907, yet -when the 
slump came in 1908 the manufacturer was able to re- 
duce his force to 165,000 men and his payments to 
$120,510,829—a decrease of 45,000 men and over $40,- 
000,000 in wages, while the railroad company could 
curtail its force by but 24,000 men and thereby re- 
duce its wage payments by $30,000,000, 
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Railroad Accidents 

During the months of January, February and March, 
1909, it is reported in Accident Bulletin No. 31 that 
177 persons were killed and 2.618 injured in train ac- 
cidents, and in accidents of all kinds there were 663 
killed and 15,122 injured. This is a very favorable 
showing when compared with previous reports and it 
must also be remembered that traffic has increased 
considerably since last year. In the last bulletin 798 
persons were reported killed and in the bulletin of a 
year ago 728 persons were reported killed. 

In the quarter ending March 31, 1909, there were 
2.284 collisions and derailments, of which 1,042 were 
collisions and 1,242 derailments. The number of col- 
lisions and derailments that affected passenger trains 
were 168 and 145 respectively. By these accidents the 
resulting damage to cars, locomotives and roadway 
amounted to about $1,850,000. Out of 29 prominent 
train accidents, there were 13 butting collisions, 14 
derailments, one rear collision of passenger trains and 
one collision classed as miscellaneous. 

Regarding accidents to employees in coupling and 
uncoupling cars the accidents resulted from the usual 
reasons. The causes for the greater number of cas- 
ualties were adjusting coupler with foot, fingers 
caught between uncoupling lever and body of car, 
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opening and closing knuckle in connection with mis- 
calculated speed of cars, and unexpected movements 


of cars. There were in all 44 employees killed and 535 , 


injured in the quarter ending March 31, 1909. The 


same number were killed in the previous quarter. 





Education for Railroad Service 


\ few notes are here made of an address by Mr. 
L.. H. Turner, superintendent of motive power, P. & 
L. Ik. R. R., before the Railway Club of Pittsburgh 
on the subject of “Practical Education for Railroad 
In the first place he suggested that the 
qualities, induced by proper practical education, were 
necessary for all men and not only for railroad men. 


Service.” 


The lines of practical education, as he suggested, are 
in accordance with the present development of our 
country, industrially and otherwise. He takes up 
especially the moral and general intellectual develop- 
ment of the producing classes, believing that the train- 
ing should be such as to make them eligible for posi- 
tions of trust and to make them capable of receiving 
a clear understanding of the relation between capital 
and labor. Two paragraphs, containing sound argu- 
ments, are quoted as follows: 


“The time must come when the employee, instead 
of resorting to force to gain his ends, will meet his 
employer upon a common footing, the one with his 
labor to sell, and the other with the money to buy. 
Labor occupies the same position in the market as any 
other commodity, the law of supply and demand in- 
variably governs the amount purchased, and those 
offering the best grade of goods make the quickest 
sales and at the best prices. The employee must learn 
that business is obtained on a competitive basis, and 
that by an intelligent and economical use of his time 
and the material placed in his hands, he can to a great 
degree assist his employer in obtaining the business 
and then turn it out at a profit, and he must not ex- 
pect to have steady work at good wages unless the 
employer has a steady business, transacted at a profit. 
The employee must learn that, in order to. make his 
services valuable and to be desired, he must take a 
live interest in the affairs of the company that em- 
ploys him, and realize that any waste of time and 
material spoiled is a dead loss to the company and 
must be paid for by some one. The company must 
have a fair return upon the money invested or go out 
of business, and the loss is usually made up by the 
payment of low wages or reduction in wages. 

“If the amount of money irretrievably lost each 
year through the carelessness and_ indifference _ of 
workmen could be saved and paid to the workmen, the 
cry of low wages, suffering and hard times would 
never be heard. Inasmuch as 95 per cent of the pro- 
ducing classes have little or no education and could 
make but little use of it if they had it, I claim that a 
practical education consists of one that makes the man 
fair in his dealings with his fellow-man, makes him 
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realize that in order to make himself valuable and his 
services in demand, that he must be temperate, indus- 
trious, prompt at his work, and in following all direc- 
tions, and in doing this he is not only profiting him- 
self, but by his example is giving to others the most 
useful and substantial practical education that any 
man can receive.” 





Fire Extinguishers for Railroad Use 

Inasmuch as the fire extinguisher is of interest to 
our readers, the construction and advantages of the 
“Premier” fire extinguisher, manufactured by the Dur- 
afort Company, 2 Rector street, New York, are ex- 
plained. 

The most important feature of the “Premier” is that 
it requires no protection against freezing because a 
non-freezing liquid solution is used that will not freeze 
at a temperature 60 deg. below Fahr. This ex- 
tinguisher will not discharge itself if it is turned over, 
thrown down or subjected to rough usage and this 
feature is of special value in railroad use. Another im- 
portant feature is that it can be charged and dis- 
charged very quickly and it is claimed that a fire can 
be put out by the time any soda and acid extinguisher 
can be charged. 

It is claimed that the “Premier” will throw a solid 
stream of water 60 feet in length from the moment 
the lever is raised until the last drop of water is ex- 
hausted and that it does not, as other extinguishers, 
gradually reach a maximum stream of water. It does 
not require cleaning before it is recharged and requires 
no further attention after it is once loaded with a gas 
cartridge. The “Premier” does not contain injurious 
acids and can be left hanging for years before it is 
used. 

(CONSTRUCTION. 

The motive power of the “Premier” is supplied by 
liquified carbonic acid gas contained within a small 
steel cartridge, or bottle, held and operated by means 
of a special device within a tank containing 244 gal- 
lons of a liquid chemical. The tank is made of 16-gauge 
cold drawn steel, tested to 700 Ibs. hydrostatic pres- 
sure, and thoroughly protected against corrosion. The 
cartridge or gas capsule is of 14-gauge seamless cold 
drawn steel, tested to 4,000 lbs. and upwards hydro- 
static pressure, and is fitted with a valve, which closes 
by interior pressure when the cartridge is charged with 
carbonic acid gas CO,. The cartridge when filled 
weighs about three ounces more than when empty. 
The weight empty is stamped on each cartridge. Each 
cartridge is fitted with a small metal seal, which, as 
long as it remains unpunctured, shows the cartridge 
is fully charged. Cartridges can be recharged as often 
as required and at a very small cost. 

The cartridge holder is of cold drawn steel and is 
screwed into the head or cap, and securely holds the 
gas cartridge by means of a bayonet joint. 

The cap is of hard brass having a threaded boss to 
fit the cartridge holder, and is fitted with the pressure 
controlling mechanism, which consists of a rack and 
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pinion with an outside lever connected to the pinion 
so that raising the lever will force a plunger against 
the valve of the cartridge held directly beneath its cen- 
ter. This releases the gas held under pressure in the 
cartridge and instantly causes the liquid to be expelled 
from the extinguisher. The rod or plunger is enclosed 
by the form of the cap casting, and gas or liquid is pre- 
vented from passing it by a packing gland. 

The tank is filled with a specially prepared solution 
which will not freeze and which possesses a very high 
fire extinguishing efficiency. 

The Romance of Carborundum 

The opening chapter of the story of carborundum 
really should begin, “Once upon a time there was a 
man who worked in a little shop,” for the story of this 
wonderful abrasive is surprisingly like the good, old 
fairy tales which emanated from the mind of 
Grimm. 

Of course, none of the grown-up people believe in 
fairy tales nowadays, but not only the “grown-ups” 
but the “grown-ups” with the master minds are forced, 
even in this day and age, to believe in the miracle of 
carborundum. 

For instance, there was Prof. James Geikie, the 
noted Scotch scientist. When he was first shown sam- 
ples of carborundum crystals and told that they had 
actually been manufactured, he would not believe. 

“Why, those crystals have been in the earth for a 
million years!” he exclaimed. 


one 


But Prof. Geikie was later convinced that they were 
manufactured products and he believed in the miracle 
of carborundum. 

Then there was Mr. Kunz, the noted gem expert 
from the famous house of Tiffany. He was at a loss 
to place carborundum crystals when he first saw them. 
He, too, was loathe to believe that they had been 
manufactured, but later his master mind, like that of 
Prof. Geikie, was changed, and he believed in the 
“fairy tale of carborundum.” 

Carborundum is about sixteen years old, it being 
in 1893 that “the man who worked in a little shop” 
discovered the product. The man was Edward Good- 
rich Acheson, and the shop was located at Mononga- 
hela City, Pa. 

Mr. Acheson was experimenting with an electric 
current, some clay and some coke, when he made his 
wonderful discovery. The clay and coke he put‘in a 
small iron pot or bowl, such as plumbers use. Into this 
mixture he stuck a carbon rod, from which a connec- 
tion was made to one pole of a dynamo. The current 
was turned on and the clay and coke became a molten 
mass. When the carbon rod was withdrawn from the 
bowl, the trained eye of Mr. Acheson discovered some 
minute crystals adhering to it. These crystals were 


found to be so hard, so sharp and so beautifully tinted 
that for a time the discoverer thought that at last a 
man-made diamond was possible. 

The new crystals, however, lacked the transparency 
of the diamond, but so far as hardness and sharpness 
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Carborundum Furnace Burning. 


wcre concerned, were equal to the nature product. 


Just what they were the inventor, or rather discoverer, 


really did not know. He collected enough of the new 
crystals, from other experiments, to fill a small vial, 
and these he took to the gem experts in New York. 

The experts were, after some persuasion, induced to 
test the abrasive powers of the new crystals on some 
precious stones. The results were startlingly suc- 
cessful, and Mr. Acheson got his first order for the 
new product, which he called “carborundum,” at 40 
cents a carat. He then went back to “the little shop,” 
to make carborundum by the pound instead of the 
carat or ounce. 

Today the down-to-date farmer sharpens his scythe 
with these near-diamonds, but of course not at the 
The improvements in the pro- 
cess of manufacture, the subsequent creation of a de- 


first jewelers” prices. 


mand for the product, which so rapidly took the place 
of the natural abrasives, all tended to lower the cost 
of production and thus bring down the market price. 

Today at The Carborundum Company, at Niagara 
Falls, there are twenty-four mammoth furnaces which 
yield 7,500,000 pounds of carborundum a year, instead 
of one little bowl-and-rod furnace which sixteen years 
ago gave an ounce or so of this remarkable abrasive 
to the world. This tremendous growth has been pos- 
sible—first, because of the superiority of the product ; 
and, secondly, through the untiring efforts of the heads 
of the cotrapany toward improving their product and 
then letting the commercial world know of these im- 
provements. 

The process of manufacturing carborundum today 1s 
practically the same as it was fifteen years ago, only 
that everything is done with greatly improved meth- 
ods and on a greatly enlarged scale. Sand is now used 
instead of clay, because it was soon learned that the 
element silicon was one of its chief requirements, and 
the crushed coke supplies the element carbon. 


This mixture is placed in the big rectangular brick- 
and-iron furnaces in great gravelike mounds. At each 
end of the furnaces four heavy cables are attached, 
these cables connecting directly with a core of crushed 
coke running through the bottom of the furnace bed. 
These cables carry 1200 horse-power of electricity gen- 
erated by the waters of Niagara Falls. For thirty-six 
hours this tremendous power is shot into the furnace, 
and it generates heat which has never been accurately 
registered, as there is yet to be invented an instrument 
which will withstand this heat long enough to make 
an actual record. 

In this awful heat granite would be turned to molten 
liquid, and steel and iron sent away in vapors. If a 
person were to look for an instant into the heart of 
a burning furnace, blindness no doubt would result. 
The degree of heat is estimated at 7500 degrees Fah- 
renheit, and when one thinks of the discomforts of 90 
degrees in the shade, some remote idea of the heat 
generated in a carborundum furnace might be gained. 
Incidentally, enough electric power is used in one fur- 
nace run of thirty-six hours to carry a turbine steamer 
half way across the Atlantic. 

This is the inferno in which carborundum crystals 
are created. They fly together in masses indescribably 
beautiful. 

At the end of thirty-six hours, the sides of the fur- 
nace are taken down and the thick, black, ugly coating 
is removed. Like the most humble of Portia’s caskets, 
this ugly covering hides the jewels, for the crystal 
masses reflect, accent and glorify the radiance of gems. 
New purples, new greens, new azures and golden tints 
are discovered in almost every crystal mass—colors 
which the cleverest artist would despair of truthfully 
reproducing. 

The crystal masses are taken from the furnaces, 
broken and crushed, to the individual crystals, beneath 
immense steel wheels; the grits and powders, thus 
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secured, are washed and then graded and graduated 
by screening through silk screens of different meshes. 

The different grits and powders are then mixed with 
bonding materials, which in themselves are good abra- 
sives. The grains and the bond are so thoroughly 
mixed that each separate grit or crystal is entirely sur- 
rounded with the plastic material, and after this opera- 
tion the mixture is placed under immense hydraulic 
presses and fashioned into the different sizes of grind- 
ing wheels. 

The wheels, after being thus shaped, are placed in 
immense kilns similar to those used by potters, and are 
there vitrified at heat estimated at 2500 degrees. 

It is doubtful if there is any branch of industry 
where a grinding wheel gets a more complete or a 
more rigorous test of its genuine worth than in a rail- 
road shop. All kinds of grinding, from the finest and 
most exacting tool work to the roughest casting snag- 
ging, is done in these immense repair terminals, and 
when a wheel supplies all of these grinding needs it 
comes pretty nearly being made of the ideal abrasive 
material. In every department of nearly all the big 
railroad shops of the country carborundum wheels will 
be found. 

There are certain characteristics of carborundum and 
carborundum wheels which put them in a class all by 
themselves. Carborundum is the hardest and sharpest 
abrasive material the world has ever known; carborun- 
dum wheels are made of this wonderful abrasive com- 
bined with an unequal bonding material and are the 
results of the experience and brains of grinding ex- 
perts. 

In using the word “grinding” in reference to car- 
borundum wheels, it is used in its common rather than 
in its strict sense, for carborundum wheels do not 
grind—they cut, and cut clean and free and absolutely 
without frictional heat. The action of the carborun- 
dum wheels is more like that of the lathe tool or the 
planer, rather than the rubbing brick. This is due to 
the fact that carborundum is so intensely hard and so 
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exceedingly sharp-and at the same time slightly brittle. 
In its original form carborundum is crystalline, and 
it never loses this form. It is these tiny crystals which 
do the cutting. When a piece of metal is forced against 
the surface of the wheel, these crystals being slightly 
brittle, split and break, under the pressure, into smaller 
crystals. Each new crystal presents a new, fresh sharp 
cutting edge and the wheel is thus enabled to remain 
free-cutting, unglazed and to do from three to five 
times as much work in a given time as other wheels. 

Carborundum wheels are made in all grits from 
No. 6 to 220 and some in F, FF and FFF powders and 
In all over 100,000 
wheels are carried in stock at the big carborundum 
plant, and from this large and varied stock the rail- 
road mechanic is assured of getting just the right 
wheels for his work. 

Every wheel before it leaves the carborundum fac- 
tory is given a minute inspection and a most rigorous 
speed test. It is found that for all practical purposes 
wheels over 8 inches in diameter should be fit to run 
at a speed equivalent to 5,000 surface feet a minute. 
Carborundum wheels of this dimension and over are 
speeded to at least 70 per cent over the rate at which 
they would be run under normal grinding conditions. 
Every test is made under the most exacting conditions 
by responsible men who make a sworn statement at- 
testing to the fact that every wheel is in perfect con- 
dition when it leaves the plant. This method assures 
the Carborundum company against the possibility of 
their wheels breaking while being operated under nor- 
mal conditions. 

For general tool grinding, twist drill, reamer, link 
and guide bar grinding, carborundum wheels have in- 
deed gained a most enviable reputation; in snagging 
castings and in all rough grinding they have proven 
beyond a doubt that they can do more, better and 
faster work with less wheel loss than wheels of any 
other abrasive material. 

For the finer work of tool grinding, carborundum 


in twenty-five degrees of hardness. 
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Carborundum Products. 
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wheels always produce a keen, fast cutting edge—an 
edge which lasts and adds a pleasure to the day’s 
work. Carborundum wheels never heat or draw the 
temper from the finest tools. 

Another carborundum product which has met with a 
decided success in railroad shop work is carborundum 
paper. Carborundum paper is rapidly replacing emery 
and sand paper in railroad shop work. The best qual- 
itv of paper, the finest grade of glue and carefully 
graded carborundum grains are what make carborun- 
dum paper the success it is. 

Car repairers and builders find carborundum paper 
unexcelled for removing paint and rust. The grains 
being so hard and sharp and carborundum paper being 
such a perfect product, the car repairer is enabled to 
do from two to four times as much work with car- 
borundum paper than with any other abrasive paper 
known. An immense stock of carborundum paper in 
all grits from No. 24 to FF is carried at all times. 
Sample books and other information regarding this 
product can be had by addressing the company. 

Carborundum valve-grinding compound, another of 
the carborundum products, will also be found inval- 
uable to the railroad mechanic. The valve-grinding 
compound is made of very fine carborundum grains 
mixed with a high-grade grease. For all steam pipe 
and air brake valve work, or in fact in all such work 
where a true seat of contact is required, carborundum 
valve-grinding compound will be found to be without 
It is made in two grades—the coarse and 


The coarse is used first and the fine com- 


an equal. 
the fine. 

















Water Glass Guard Closed. 
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pound used to give the polished, finished surface to the 
valve seat. 

The Carborundum company is located at Niagara 
Falls, N. Y. It is the only company in America which 
manufactures the wonderful abrasive carborundum. 
Besides making the above-mentioned carborundum 
products, the company manufactures the famous car- 
borundum sharpening stones for all mechanics’ uses, 
Garnet Paper and Cloth for general wood-working and 
finishing and for the finest cabinet and joining work. 





Water Glass Guards 

The water glass guard is an appliance that results in 
an unusual reduction of accidents and expense. Ina 
few words the large number of accidents, which occur 
from bursting water glasses, are avoided together 
with damage claims, as well as train delays and other 
serious troubles. 

Water glass guards are used for many obvious rea- 
sons. The only question open to discussion is the best 
guard on the market, so a brief description is here 
given of the “Positive” water glass guard made by the 
American Steam Gauge & Valve Mfg. Co., Boston, 
Mass. 

The accompanying illustrations show the guard in 
closed and opened positions. It is seen that this guard 
consists of two frames or doors of malleable iron 
swinging on hinges which are attached to a bracket se- 
cured to the boilerhead by studs. The doors are de- 
signed to completely cover the water glass and to 
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Water Glass Guard Opened. 
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stand at such an angle with the boilerhead that light is 
reflected through sight glasses. 

The sight glasses are made of heavy plate glass with 
woven wire insert so that the danger of broken glass 
is eliminated. The latter feature is one of the import- 
ant points in the design and outside of the durability 
and strength of the entire appliance, it should be noted 
particularly. These sight glasses are placed, more- 
over, in slots in each door directly in front of the 
water glass and give a perfect view of the water level 
at all times. 

This “Positive” guard is a permanent fixture on the 
boilerhead and so it can not be thrown away or lost. 
It lasts as long as the boilerhead and costs nothing for 
renewals. 

In the matter of train delays, mentioned above, 
which are caused by the inability of the enginemen to 
locate and shut off cocks, the cocks can be found im- 
mediately and closed with the bare hand when this 
guard is applied. 

The “Positive” guard saves time when water glasses 

are renewed, because there are no parts to remove or 
lose. After the glass is applied, the cocks may be 
opened quickly with no danger whatever. No change 
in water glass fixtures is required and at small cost 
this guard may be attached to any boilerhead. 
‘In ordering water glass guards, give the distance 
from boilerhead, or lagging, to center of water glass 
and if head is lagged, g've thickness of lageing. The 
distance between packing nuts and the diameter of 
same are also required. 





Hydro-Pneumatic Wheel Press 

Two reasons are advanced for the superiority of the 
new hydro-pneumatic wheel press, built by the Wat- 
son-Stillman Co., of New York, and these are that the 
ram can be moved up in less time and that the con- 
struction is lighter in weight. 

This hydro-pneumatic operating system gives 
quicker movement of pneumatic tools, and this, com- 
bined with the certainty and power of a_ hydraulic 
press, greatly increases the capacity of the machine, 
while at the same time air pressure from the shop 
system is made available to facilitate the work. 

Referring to the illustration, air is connected through 
a separate three-way valve to the closed cylindrical 
reservoir at the right. When the ram is at the back 
end of its stroke, as shown, this reservoir is almost 
filled with water. The admission of air to the reser- 
Voir forces the water under pressure through the 
pumps and into the main cylinder, thus pushing the 
ram out at several times the speed that can be obtained 
Where the water must be drawn into the pump by 
suction. In fact, the ram can be brought against the 
Wheel or axle in a jiffy. There is the further advan- 
tage that when the ram stops under air pressure, both 
pump pistons are immediately acting to force the ram 
further. The result is a more steady movement than 


with the regular two or three speed hydraulic con- 
struction. 
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Hydro-Pneumatic Wheel Press. 


While the above-mentioned feature of hydro-pneu- 
matic operation has been the basis of the popularity 
of this machine, special attention is called to the four- 
rod construction. It is found that when the lines of 
pressure and resistance lie within single rods at top 
and bottom there is a tendency on heavy work for the 
press to spring sidewise, as it is practically impossible 
to keep the strains within such narrow limits. In the 
Watson-Stillman hydro-pneumatic press two heavy 
rods have been used at both top and bottom, the rods 
being from three to six inches apart. The ram and 
moving abutment are centered between these, so that 
there is no tendency to spring out of line. The work 
will be well squared up in this four-rod construction, 
and there is the added advantage that no heavy base 
plate is required. 

This machine embedies careful design and work- 
manship. All parts under stress are of a good quality 
of steel, while the smaller and working parts may be 
depended upon to withstand hard usage without show- 
ing under wear. The cylinders are protected by cop- 
per lining. 

The suppor**1 by four 
wheels, with base wide enough that it may Se moved 
with ease and safety. The suspension hooks and com- 
pression cap are supported by two-wheeled trolleys. 
The machine is furnished with motor drive as shown, 
or if preferred, is provided with suitable pulleys for 
belt drive. In the latter the pulleys should run at 
about 125 revolutions per minute. 


moving abutment is 





How Graphic Recording Instruments 
Save Waste 

The exhibits of the Westinghouse motor and curve 
drawing meters connected to various machine tools at 
the Atlantic City conventions has attracted consider- 
able attention because of the possibilities which it 
affords of detecting waste and delays in shop methods 
previously unknown to exist. 

As an example of a saving which the use of these 
meters produced by indicating a source of delay, the 
following case may be noted: 

A comparison of records obtained from lathes which 
were roughing out motor shafts showed that in one 
there were stops averaging five minutes each while 
the shaft was being taken out and a new one put in 
or a shaft half completed was being reversed in posi- 
tion; while in the other the delays averaged ten min- 
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utes, just twice.as long. 

of this discrepancy was looked for. It was found that 
the shorter time for. changes and reversals occurred 
on a shaft small enough to be handled entirely by 
hand, but the other shaft was so heavy as to require 
the services of a crane in handling. The delays were 
due to the impossibility of obtaining the overhead 
traveling crane at once. 

To remedy this defect a jib hoist was installed be- 
side the lathe and the material was handled in and out 
of the lathe by the hoist. The result was a saving of 
ten minutes on the time of each shaft, which amounted 
to 205, and meant the completion of two more shafts 
a day. 

Similar delays exist in every shop and go on for 
years without being detected because they are small 
and escape notice. There are so many reasons why 
the machine tools must be shut down that it occasions 
no inquiry when a tool is seen not working, and hence 
it is only when a graphic log of all the operations is 
put before him that a foreman can detect the weak 
points in his shop system and then go ahead and cor- 


rect them. 





Lighting System 

At the exhibit of the Safety Car Heating & Light- 
ing Company Atlantic City, New Jersey, many im- 
portant devices were shown in a way to engage in- 
terest. The company followed its usual policy in 
showing these devices in operation and this was again 
a strong feature of the exhibit. 

A demonstration was made of the operation of the 
Vapor Lighting Equipment recommended for Branch 
Line service where Pintsch gas is not available. The 
carburetor, regulators and lamps were all to be seen 
in support of the representations that the system will 
give a magnificent light at an exceedingly low cost. 
In this line of apparatus, the company also exhibited 
for the first time its locomotive head light, wherein 
the means of illumination is an inverted mantle 
brought to incandescence by carburetted air. Actual 
service tests have shown the ability of this equipment 
to furnish a soft white light of such volume as to 
greatly improve the oil burner and still avoid an un- 
desirable intensity. Efficiency and economy are two 
of the strong arguments advanced for its use. 

In the heating devices, the company’s exhibit was 
complete and covered all phases of the present-day 

Those concerned in this field will be part- 
interested in the Thermo-Jet System, an 


demands. 
icularly 
equipment insuring automatic regulation of the car 
temperature, available for use with or without pres- 
sure as desired. Service tests have amply proven the 
elasticity claimed for this system. 

A direct steam regulating system for use with pres- 
sure is designed to give regulation over the number 
of radiator pipes heated; that is, from one to all four 
pipes in a passenger car may be used at the will of 
the trainman, thus insuring a comfortably heated car 


in either cold or mild weather. 
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The standard hot water circulating system with 
jackets located entirely inside of the car with the 
company’s double shell heater, was shown in the ex- 


. 


hibit. 

Samples of the Safety Company's steam-tight coup- 
lers, automatic steam traps, train pipe valves and 
locomotive reducing valves were exhibited to show 
the substantial workmanship throughout in the man- 
ufacture of this company’s specials. 





Two New Hydraulic Jacks 


Anyone who has much heavy lifting to do appre- 
ciates that there are pleasanter tasks than carrying 
around a jack from one place to another, especially 
when it weighs more than a hundred pounds. It 
means rather a heavy load if carried by hand, and if 
the jack is loaded and reloaded onto a truck with each 
using, this involves considerable work, too. 

The new Watson-Stillman shop jack, which is shown 
in the first illustration, renders unnecessary much of 
this labor. This jack, made in eleven sizes, of from 
20 to 50 tons capacity, and lifts of 12 and 18 inches, 
fills all the ordinary requirements of lifting heavy ma- 
chinery and for general shop work. The wheels on 
the base and the handle on the cylinder facilitate mov- 
ing the jack quickly from one place to another with- 
out the exertion of a great deal of energy. The wheels 
touch the floor only when the jack is tilted, so they 





Shop Jack. 
are never in the way during the lifting operation. If 
it is desired to use the jack at an angle, it can be 
tilted in the opposite direction to the wheels, and when 
it is laid flat upon the side, the ram will push out to 
its entire lifting length. The head is enlarged sut- 
ficiently that the jack will not stop working for lack 
of filling, even if there has been slight leakage. An 
independent steel claw (not shown in the illustration) 
can be used when desired for lifting from near the 
ground. This is more convenient than a permanently 
attached claw, as the independent part is easily applied 
when a low lift is required, and its removal at other 
times allows the jack to be made of considerably 
lighter weight. The weight, however, is comparatively 








small because the whole jack is made from steel, and 
the parts under greatest strain, such as the ram ané 
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Independent Pump Hydraulic Jack. 


cylinder, are machined from a solid bar of higher car- 
bon steel than usually found in hydraulic or other 
jacks. This jack, though plain in construction, has 
proven very reliable in service, and on account of its 
special design greatly facilitates the handling of heavy 
equipment. 

It is sometimes inconvenient to work the lever of a 
jack at the internal pump type because of the lack of 
There are cther places 
where only a short space is available to place the jack 


room or insufficient footing. 


—another condition which cannot be met successfully 
with the ordinary inside pump jack. This is especially 
true in bridge, ship and dry dock work, ete. Even in 
more common work it is sometimes to the operator's 
advantage in the way of getting a better footing, more 
power or safety to be at a considerable distance away 
from the jack. To meet these conditions the Watson- 
Stillman Co. put upon the market the independent 
pump hydraulic jack shown in the second illustration 
and which they furnish in 53 sizes of from 2 to 1,200 
tons capacity. The various sizes of the jack proper 
have maximum ram movements of from 4 to 8 inches. 
The pump is connected to the jack by means of flex- 
ible copper tubing, which may be of any length suit- 
able to the work in question. The jack may be oper- 
ated up to a pressure of 450 pounds per square inch 
The 
gauge may read in pounds per square inch, or in tons 
load upon the jack, or both. This is not furnished 
when the jack is to be used for ordinary lifting, but is 
necessary in testing. When equipped with gauge, the 
jack may be used between two fixed platens for mak- 
ing compression tests, testing the tightness of forced 
hts, ete. 

Both of the above jacks are made by the Watson- 


on the ram by means of the extension lever. 
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Stillman Co., of New York, and embody the usual 
Watson-Stillman characteristic of being able to stand 
a considerable overload without danger of injury to 
the operator or jack. 





Interchange 

The subject of a paper, prepared by Mr. Jno. J. 
3aulch, was Interchange, but the paper did not refer 
to the interchange of cars. In his interesting paper he 
took up the question of the development of our coun- 
try by railroad construction and also that of railroad 
legislation. 

The paper was prepared by Mr. Baulch, superin- 
tendent Manufacturers’ Railway, for the Society of 
Railway Club Secretaries’ annual convention and is 
printed in the Proceedings of the St. Louis Railway 


Club. 





Cars for Pedro Miguel Plant 

Delivery has been completed of the twenty cars to 
be used in hauling concrete from the mixers in the 
forebay of the Pedro Miguel Locks into the lock 
chambers. These cars are 12-ton flats, with double 
four-wheel trucks of 3-foot gauge, and are 18 feet long 
and 7 feet 2 inches wide. They are constructed all of 
metal excepting the floor, which is of creosoted white 
oak, three inches thick. The platform is 2 feet 4 inches 
above the rails. They are fitted with air and hand 
brakes, automatic couplers, and stake pockets.—Canal 


Recerd. 





Heavy Freight Trains 

By far the heaviest freight train ever hauled by one 
locomotive on any railroad in this country, and prob- 
ably in the world, has been moved over the Pennsyl- 
vania Railroad between Altoona and Enola, near Har- 
risburg, Pa. A single locomotive, No. 1113, on June 
22, pulled a train of 105 steel cars loaded with 5,544 
tons of coal for 127 miles in 7 hours and 12 minutes, 
or at an average speed of 17.6 miles an hour. 

This record movement marks the culmination of a 
series of tests made for the purpose of determining 
the hauling power of the most improved types of 
locomotives used in the regular freight service of the 
Pennsylvania Railroad over the best grades of the 
system. That part of the line over which the test was 
made from Altoona to Enola presents at no point a 
greater grade than 12 feet to the mile. The latest link 
in the chain of improvements which resulted in this 
extreme reduction of grades and removal of curvature 
was completed and opened to service recently between 
Mount Union and Ryde. 

Locomotive No. 1113, which drew this train, is 
known technically as the H-8-b type. It was built at 
the Altoona shops of the Pennsylvania Railroad and 
has a tractive power of 42,661 pounds. There were 
more than 105,600 pounds of coal on each car in the 
train. The total weight of lading was, therefore, over 
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11,000,000 pounds. The entire train, including engine, 
caboose and cars, weighed 7,644 tons or 15,288,000 
pounds and the coal alone 5,544 tons. The train 
stretched along the track for 3,600 feet, more than 
two-thirds of a mile. 

The best previous record of a heavy freight move- 
ment on the Pennsylvania Railroad was on June 18, 
when a train of 94 steel cars, loaded with coal, and 
weighing 13,844,000 pounds, made the run between 
Altoona and Enola in 7 hours and 31 minutes. 

Other runs made during the month of June, which 
exceeded in train-weight any previous records, were 
as follows: 


Total Weight Time. 
Date. Engine No. No. of Cars, of Train. Hrs. Mins. 
June 3 3212 85 Mixed 4852 tons 12 30 
June 5 1641 86 Mixed 4922 tons 9 42 
June 8 2905 87 Mixed 4623 tons 10 21 
June 8 451 75 Steel 5348 tons 10 12 
June 8 2903 75 Steel 5348 tons 8 2 
June 8 3212 75 Steel 5307 tons 10 21 
June 14 1113 85 Steel 6151 tons t 15 





Improvement, Consular Service 


For how many years past we know not, the Consular 
Service of the United States has been more or less a re- 
proach to the country and a matter of humiliation to its 
citizens traveling or living abroad; do not misunderstand 
me as stating that this applies to every member of the 
Consular Service. While there are many able and eff- 
cient men in the service, men who are the peers of those 
in any walk of life, there are also numbers who are unfit 
to act for our countrymen in any capacity whatsoever. 
Those numbers are believed to be in the majority, and 
destined so to be as long as appointment to and reten- 
tion and promotion in Consular Service are matters of 
patronage, and not based upon moral integrity, educa- 
tional requirements and _ business capacity, and safe- 
guarded by proper civil service rules. 

Believing that with an improvement of the Consular 
Service by certain clear-cut and positive statutory regu- 
lations as to prerequisite requirements, tenure of office 
and promotion, that service could be made a credit to 
our nation and a profit to its business, and that senti- 
mental and business reasons alike demanded such im- 
provement, The Industrial Club of Chicago has outlined 
a plan in certain bills introduced into Congress January 
23, 1909, for the establishment of a National Consular 
School, and for placing appointees to the Consular Ser- 
vice upon a civil service basis. 

Of the bill for the establishment of the Consular 
School, an eminent member of the Committee on Foreign 
Affairs has recently said: “Your bill has already created 
a great deal of discussion and has, therefore, already 
helped in the development of public sentiment in favor 
of a reformation of the Consular Service. * * * 
Your bill has already accomplished much, in that the 
novelty of its proposition has created widespread com- 
ment upon the necessity of our improving our Consular 
Service.” 

So great was the demand for copies of these bills that 
it became necessary to print a second edition. 

In the Consular School, men would be trained to meet 
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on equal ground the commercial rivals of this country in F 
foreign fields, and given that opportunity to perfect f 


themselves for this work, which it is apparent is not now 


open to them. A university course is not obtainable by f 


the vast majority of young men, or by their parents for 
them; financial reasons, if no other, intervene. 
The Industria! Club hopes, if the necessary legislation 


should obtain, to open the door of this school to men > 
without regard to their financial condition, and for this f 
reason asks that each student be allowed the sum of $30) 
Its bill provides, too, sof 


per year by the government. 
that there may be no unfairness to the government, that > 
the graduate of this school shall remain in Consular Ser- 
vice ten years after receiving his appointment to the ser- 
vice, or to be subject to call for service by the govern-| 
ment for five years after graduation. 

For war we train soldiers at West Point, and sailors 
at Annapolis, and what those sailors can do was re. 
cently emphasized in the minds not of our countrymen 
alone, but of all nations, when our fleet made its trip 
around the world. Why, therefore, should we not train} 
our soldiers of commerce for the warfare of trade, ina 
governmental school established especially for this pur > 
pose ? 

Dr. James Brown Scott, Solicitor of the State Def 
partment, a recognized authority upon consular affairs, 
in a recent address said: “The expansion of commerce} 
and the search for the world’s market require that con-) 
suls be able, competent, devoted servants in advance oi} 
their selection for the great mission with which they are} 
intrusted at present, and which will be even more in- 
portant and beneficial in the immediate future. * * ‘Pf 
It is for you, gentlemen, and the interests you represent} 
to see to it that the reform be made permanent ; that the 
inadequacies of the present system, for it is but a firt) 
step, be pointed out and corrected, in order that the con} 
sular system may become a great and powerful instr | 
mentality in the expansion of American commerce ant} 
industry, and that the American product may dominate) 
the markets of the world.” ' 

The club hopes to see the day when the irresistible 
force of public opinion will place-the stamp of its apy 
proval upon the plans it has so carefully prepared and 
energetically advocated, and with that approval once ob- 
tained it has no doubt as to the result.—Reprint fromp 
World’s Events, May, 1909. 


BS 








Utilizing Old Cross Ties 

In the work of keeping the tracks of the Panama rail} 
road and of the Isthmian Canal Commission in repait 
many hundreds of cross ties no longer suited for us 
have been thrown aside. These are being collected an! 
will be either condemned and sold or used as fuel bi 
the Commission. It has been the custom heretofore {0} 
persons living along the line of the railroad to use ther 
either for fuel, or as supports for houses. The polith 
have been instructed to watch all piles of ties carefull 
and arrest any person taking them illegally—The Canef 





Record. 
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July, 1909. RAILWAY ENGINEERING 
The Use of Alternating Currents in 
Railway Signaling 


By W. K. Howe, Chief Engineer, General 
Railway Signal Co. 


] have been requested to write a paper on the use of 
alternating currents in railway signaling, especially 
for the benefit of those members of the Railway Sig- 
nal Association who are just beginning to look into 
the question. 

With this in mind, I have prepared the follow- 
ing more or less elementary paper, realizing that 
much, if not all, I shall say is familiar to those who 
have been intimately connected with the subject for 
the past few years. 

The use of alternating currents in railway signal- 
ing came into prominence when it became necessary 
to use track circuits in connection with automatic 
block signaling on electric roads. 

The fact that the rails on an electric road are used 
to carry back to the power house the relatively enor- 
mous currents taken by the train made the ordinary 
steam road track circuit, with its feeble current and 
delicate relay, totally untrustworthy because of the 
fact that the relay would be falsely operated by the 
traction currents. 

It therefore became necessary to employ a relay 
immune to the influence of the traction currents, and 


‘in turn to provide a current capable of operating it. 


Alternating current possessing the required charac- 
teristics was selected as the signaling current and re- 
lays, etc., were designed which could be operated by 
it and which at the same time would be immune to 
the traction current. 

This was done with the result that alternating cur- 
rent has become the standard power for track circuit 
purposes on electrified roads, whether the propulsion 
current be direct or alternating in character. If direct, 
the signaling current may be of any commercial fre- 
quency. If alternating, the signaling current must 
have a frequency distinctively different from that of 
the propulsion current. 

In addition to its use on electric lines as above de- 
scribed, alternating current has also been employed, 
and in fact is now being seriously considered for more 
extensive use on steam roads for track circuit pur- 
poses where foreign currents are prevalent. 

In this connection it is to be noted that the more 
densely populated sections of the country are becom- 
ing net-worked with electric lines, some employing 
direct and some alternating current for propulsion, and 
further that such lines frequently parallel steam roads, 
and therefore there is a growing tendency for the ex- 
istence of foreign currents and hence an increasing 
demand for some effective method of preventing trou- 
ble therefrom. 

Various methods are being used with more or less 
effect to render the ordinary direct current steam road 
track circuit immune to foreign currents, but when 
their prevalence reaches a point where such methods 
become questionable, or when it is evident that a sys- 
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tem to be installed is likely to be thus affected, it is 
a question if the wisest policy would not be to “take 
the bull by the horns” and go at once to the “sure 
cure” and use alternating currents, especially in view 
of the incidental benefits to be derived from their use, 
as will be explained later. 

In addition to the use of alternating currents for 
track circuit purposes on electrified lines, and where 
foreign currents are prevalent, they may also be em- 
ployed for the operation of the various signal motors, 
slots, lights, line relays, indicators,, locks, etc., also 
for the charging of any batteries which may be used 
in connection with a given system. 

I do not know that I am prepared to recommend the 
installation of an alternating current system primarily 
for the operation of the aforesaid devices unless it can 
be shown to be in the interests of safety reliability and 
economy of operation, but what, I do recommend is 
that if of necessity an alternating current system must 
be installed on account of propulsion or foreign cur- 
rents on the rails, then the same power should also 
be used for all the devices rather than run one or 
two more kinds of power the length of the line for the 
control of operation of the various devices concerned 
and provide as many sets of generating apparatus, all 
of which should be in duplicate if used. 

The first all alternating current central energy sys- 
tem of this kind was installed on the Electric Zone 
of the New York Central Railroad, and since then 
other systems have been installed. 

Just as in the first attempt to operate an entire sig- 
nal from direct current there were many things to be 
learned from experience, so in introducing a system 
operated entirely from alternating current, many 
things have been learned. 

Today, however, alternating current systems and 
devices are available which will operate with as great 
or, in fact, a greater degree of precision than do those 
operated by direct current. 

For example, in the Hudson’s tunnels, with which I 
am familiar, recent reports show but one automatic 
signal failure to over 726,000 operations, and on the 
all-electric interlocking plants which are governed by 
A. C. track circuits, relays, etc., only one failure in four 
months, during which time there were over 377,000 
operations. 

As compared with direct current there are certain 
added advantages possessed by alternating currents as 
follows: 

(a) Its use for track circuit purposes prevents inter- 
ference from other currents which may be carried by 
rails. 

(b) It obviates the use of all batteries. 

(c) It is extremely flexible, i. e., from a transmission 
line of given voltage any other voltage or any amount 
of current desired may be taken by the use of static 
transformers, which merely consist of some coils of 
wire, suitably insulated and placed on an iron core, 
the whole being enclosed in an iron core and mounted 
upon a pole. 
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(d) It can be transmitted at a high voltage and small 
current, thus enabling comparatively large amounts 
of power to be transmitted great distances with mini- 
mum loss. 

(e) The high voltages necessary for transmission 
are kept up on the pole line and are effectively shielded 
from all working circuits. 

(f{) More things can be done over a_ single wire 
than with direct current. 

Alternating currents for signal purposes have, how- 
ever, certain disadvantages as compared with direct 
current, as follows: 

(a) Alternating current devices 
energy. This, however, is more than offset by the 
efficiency of transmission. 

(b) Alternating current devices are somewhat more 
costly, but this is largely compensated for by the re- 
duced number of devices required. For example, few, 
if any, cut sections are required in track circuits. 


consume more 


(c) Alternating current cannot be directly stored as 
can be done with direct current in connection with 
storage batteries. 

(d) For its generation rotary apparatus must be 
kept in continuous motion. This is not a serious mat- 
ter if, as is frequently true, a source of supply exists 
for other purposes, and therefore rotary apparatus for 
the signal system is not required in such cases, nor is 
it a very serious matter in any case with the present 
state of development of dynamo electric machinery 
with their ball bearings, self-lubricating carbon 
brushes, perfect commutation, insulation, etc. In fact, 
rotary apparatus has been known by the writer to run 
for years with practically no attention. 

To insure a continuous supply of current in case 
the primary source should fail temporarily, it is en- 
tirely practical to so interconnect a storage battery 
with the system that the supply of alternating current 
will continué during such interval. 

(e) Owing to the fact that alternating current can- 
not be commercially stored, as in the case of a direct 
current storage battery, and that therefore all power 
must come from the various sub-stations, an alternat- 
ing current system becomes entirely dependent on the 
integrity of the transmission line, and this above all 
other things is the great barrier to its more extensive 
use on steam roads, except where imperative on ac- 
count of foreign currents. I say barrier, not because 
it is impossible to provide a reliable transmission line, 
nor because of any serious trouble which has been 
experienced where lines are put up in a substantial 
manner suitably protected from lightning, and where 
the sub-stations are so located that if the line breaks 
energy can be fed up to the break on either side, but 
because of the expense of such a line, especially where 
there is no existing pole line on which it may be 
placed. 

As a general rule, the voltage necessary for the eco- 
nomical transmission of power is too high to permit 
placing the power lines on existing telegraph pole 
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lines unless lead covered or armored cable is used with 
the sheath grounded at suitable intervals. This, how- 
ever, is very expensive, although good construction, 
Neither is it usual to find a high tension transmission 
line along steam roads that is available for stringing 
the power wires, so recourse must be had either to a 
separate pole line or to placing the wires underground. 

A separate pole line with bare wires is the least 
expensive but is subject to the elements, although, as 
formerly stated, this has not proved a very serious 
matter for the reasons given above, and also because 
of the fact that the wire used for transmission pur- 
poses would be of much greater tensile strength than 
the- telegraph wires with which you are all familiar. 
Furthermore, the poles would be relatively short and 
would not be overloaded with a large number of wires, 
thereby making the load to be carried excessive in 
times of sleet storms, etc. 

Placing the wires underground is undoubtedly the 
most reliable of all methods, provided they are suit- 
ably insulated and protected from mechanical injury 
and electrolysis, but this is also. a very expensive 
proposition. 

It is, of course, true that dispensing with all bat- 
teries, with oil lamps and with practically all cut sec- 
tions, with the labor and material incidental thereto, 
makes an important offset to the expense of a reliable 
power supply and transmission system, yet even tak- 
ing these things into consideration it is doubtful if 
such a system could be justified from a commercial 
standpoint except where imperative on account of 
safety or where the signaling is reasonably dense, and 
in any event it is a case of balancing interest charges 
against operating expenses. 

If pole lines exist on which the transmission line: 
can be placed, or if the power can be taken from some 
existing source, or if the generating apparatus can be 
installed where little, if any, extra expenses for attend: 
ance will be incurred, or if other uses can be found fo, 
the current in addition to that for automatic signaling 
purposes, such, for example, as charging interlocking 
storage batteries, lighting towers, stations, etc., then 
its use, where the signaling is less dense is more likely 
to be justified. 

The above general statements may appeal to you as 
in a measure unsatisfactory, and I grant you that they 
are, for a man who wants to know what he shall do 
in respect thereto, but my experience has shown that 
most every proposition is different and that no fixed 
rule can be laid down to tell a man when it is com 
mercially practical to use alternating current signaling 
on steam roads and when not of course assuming that 
it is not obligatory on him from the safety standpoint, 
and therefore the only way to do is to figure it out 
for each situation, taking all conditions into considera 
tion. 

| Mr. Howe then proceeds to discuss the alternatin. 
current track circuit as applied to electric traction 


roads. 
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Western Yellow Pine Poles 

The western red cedar is largely used on the Pacific 
Coast for poles. In certain interior parts of California, 
however, the wood is very expensive, owing to the 
high cost of rail shipment over the mountains, added 
to the cost of water transportation from the Puget 
Sound region to San Francisco. In the San Joaquin 
Valley, the native vellow pine, obtained from the sur- 
rounding mountains, has been used to a limited extent 
for poles. This tree has 
make it a desirable pole 
and decays at the butt in 


a number of qualities which 
timber, but it is not durable, 
a few years when set without 
being given a preservative treatment. 

The Forest Service has recently completed a series 
of tests in the preservative treatment of this wood. An 
experimental plant was operated near Fresno, Cal., in 
which about 600 poles were treated. It was found 
that the western yellow pine ranks among the woods 
which are most easily impregnated with preservatives, 
and that when thoroughly seasoned a penetration of 
from two to three inches was obtained by immersing 
the butts of the poles in a tank of hot creosote for a 
period of 1 hour, followed by 5 minutes’ immersion in 
Owing to the ease with which it ab- 
sorbs the preservative, western yellow pine is admir- 


cold creosote. 


ably adapted for treatment by the open-tank process. 
‘Since the treatments can be conducted with compara- 
tively simple and inexpensive apparatus, it seems cer- 
tain that the pine pole with creosoted butt will replace 
the cedar pole in many localities as soon as its advan- 
tages are more commonly recognized. 





Information on Accidents 

It is the policy of the Pennsylvania Railroad System 
to give to the public, through the newspapers, prompt 
and accurate information concerning any accidents 
which may occur on its lines. 

Whenever an accident happens, a statement giving 
all essential facts will be made public by the company 
at its general offices, in either Philadelphia or Pitts- 
burg, according to whether the wreck is on the Lines 
East or West of Pittsburg. Such statements will also 
be given out at offices of division superintendents, 
where inquiry is likely to be made. Correspondents 
and editors of newspapers at intermediate points can 
obtain information by communicating with the nearest 
superintendent's office or the general offices. 

It must be obvious that upon occasions of wrecks it is 
impracticable for miscellaneous employes to give out in- 
formation. They have specific duties to perform in car- 
ing for the passengers and in re-opening the line to traf- 
fe. As their duties are concerned with only certain fea- 
tures of the situation, they are not in position to know 
the full facts. They are required, however, to report to 
their superior officers all the facts which may come 
\ll the information 
is then assembled and reported to the Company imme- 


under their immediate observation. 


diately and by the Company made public. 
rhe management of this Company realizes that upon 
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occasions of accident, it is of the greatest importance 


that the number and names of any who may be injured 
all the 
more urgent as a ineans of relieving the anxiety of the 


should be made known immediately. This is 
families and friends of passengers who may be on the 
train. The Railroad Company is, of course, in the best 
position to obtain this information, and the newspapers 
may be assured that the Company will make public such 
information as it can obtain, freely and fully. 

It should be understood that there are many phases of 
accidents, especially regarding their causes, the facts of 
which can not be ascertained even by the Railroad Com- 
pany until after considerable investigation and inquiry. 
The company will, however, give prompt publicity to all 
known facts. 

The support of the newspapers is necessary in order to 
secure accuracy in the published reports of accidents. 
The end to be achieved is so eminently desirable, from 
the points of view of the public, the press, and the 
Company. that it is believed that the papers may be relied 
upon to instruct their representatives to co-operate with 
the Railroad Company in seeing to it that facts only are 
printed. 





Gamboa Engine House and Yard 


An engine house and yard, for the accommodation 
of Central Division equipment used in hauling spoil 
from Culebra Cut to the dumps on the relocated line 
of the Panama railroad north of Gamboa Bridge, have 
been authorized and the plans have been approved. 
The location is Gamboa dump, about 1,000 feet east of 
the center line of the Canal, and 1,000 feet in the same 
general direction from Gamboa bridge. The new en- 
gine house will relieve the congestion at other points. 

The building at Gamboa will be 180 feet long and 
54 feet wide, and capable of housing 25 locomotives. 
The type of construction will be similar to the engine 
sheds at Las Cascadas and Pedro Miguel. The total 
trackage will amount to 7,660 feet, and .will extend 
over 1,876 feet of the dump. The yard will consist 
of two repair tracks, with 28-foot centers; four main 
tracks, one outside and three inside the shed, a coaling 
track and coal incline. The middle or pit track in the 
shed will be laid over a pit 180 feet long, while a cin- 
der pit. 40 feet long, will be located under the same 


track 250 feet away. 
The plans also provide for an oil house, 16 by 16 
feet, a combined office and storehouse, 11 feet 6 inches 


by 15 feet 6 inches, a sand house 10 by 20 feet, and a 
coaling platform 100 feet long, all of wooden con- 
struction. The coaling platform will occupy a natural 
gravity site on the side of a bluff just south of the 
engine house. It will be 10 feet above the loading 
track, the right height for easy coaling, and 6 feet be- 
low the unloading track, which will be in the form of 
a switch back up the side of the hill. The sand house 
will be similarly located. 

The water supply will be pumped from water serv- 
ice lines already in operation into a 50,000-gallon tank 
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connected with a stand-pipe in the yard by a 6-inch 
pipe. The work of grading and filling in the site of 
the yard has begun, and the erection of buildings will 
begin shortly —Canal Record. 





Telephone Poles 

Insects play a most important part in timber destruc- 
tion. The injury done is generally underestimated as 
their depradations go on gradually, but forcibly, attract- 
ing little observation. When they bore into the timber 
they open up air chambers and channels which make it 
easy for rainwater to seep in and thus keep the wood in 
a moist condition. Fungus spores floating through the 
air are enabled to germinate with greater rapidity and 
with increased effectiveness and the decomposition of the 
pole consequently is materially hastened. 

Several vears ago the Forest Service co-operated with 
one of the large telephone companies in Georgia and 
Florida to experiment with various preservatives in pro- 
tecting the butts of telephone poles from decay. These 
preservatives were simply painted upon the wood, and of 
course did not sink in to any great depth. A_ recent 
examination made of this pole line showed that wherever 
the preservative had entered the wood no destruction due 
to insect attack had taken place, but where the wood was 
unprotected, such injury was frequently quite serious. 
Poles in which the preservatives had seeped through a 
crack were often more or less fluted on the surface, that 
is, the oil saturating the wood in the immediate vicinity 
of the crack protected it from the attacks of the insects. 
It is essential, therefore, particularly in the warmer por- 
tions of the United States to protect timber from_the 
attacks of insects as well as of fungi, if the longest life 
is to be secured. 





Trade Notes 


Graphite, which is issued as a house organ by Joseph 
Dixon Crucible Company, contains valuable notes on the 
uses of graphite and other Dixon products. It is gladly re- 
ceived by many railroad men who have also written the 
company that the paper contains articles of interest to them. 


The Westinghouse Electric & Manufacturing Company, 
Pittsburg, Pa., has issued a handsomely printed little book- 
let describing the applications of its line of small motors 
to office, store and shop services. The numerous illustra- 
tions scattered through the pages suggest many time and 
labor saving uses for these efficient little power devices; 
among these are the motor-driven adding machine, mailing 
machine, eraser, graphophone, envelope sealer, vacuum 
cleaner, buffing and polishing wheel, blower, sign-flasher, 
box-covering machine, hand drill, hack saw, coffee grinder, 
etc.—applications selected at random from the large number 
of uses where the electric motor provides the ideal power. 
The booklet, “Westinghouse Electric Motors for the Office, 
Store and Shop,” will be sent on request. 





The Detroit Graphite Company, paint makers, Detroit, 
Mich., has just issued a very complete and attractive booklet, 
called “The Home of Good Paint,” giving a history of their 
plant from its beginning to the present time, and setting 
forth how they are equipped to manufacture good paint for 


various purposes. Any one interested in the purchase of a 


high class paint will do well to send for one of these. 
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Technical Publications 
WOOD’S WESTINGHOUSE E-T- AIR BRAKE IN. 
STRUCTION POCKET BOOK, by W. W. Wood, air 
brake instructor. Published by Norman W. Henley Pub- 
lishing Co., New York. Cloth binding, 5x7 ins., 236 pages, 
illustrated with color diagrams. Price, $2.00. 
This volume gives a very satisfactory explanation of the 
improved Westinghouse Locomotive Air Brake Equipment, 
including both the No. 5 and the latest perfected No. 6 style. 
It will be found serviceable by everyone and of value to 
those who are already acquainted with this equipment in a 
practical way. 
A series of questions and answers are added, covering 
what the E-T equipment is, how it should be operated and 
what to do when defective. All questions that can be asked 
enginemen for promotion seem to be fully answered. 
In the illustrations, the various pressures are shown by 
different colors so as to assist the reader in understanding 
the effect produced in the various phases of locomotive and 
train brake operation. 
THE ILLINOIS WATERWAY REPORT, by the Inter- 
nal Improvement Commission of Illinois, Springfield, Ill. 
Paper binding, 6x9 ins., 67 pages and also maps. 


The report contains the plans and estimates of cost ona | 


waterway by way of the Desplaines and Illinois rivers from 
Lockport, IIl., to Utica, Ill. 
INTERNATIONAL RAILROAD MASTER _ BLACK- 


SMITHS’ ASSOCIATION PROCEEDINGS. Secretary of f 
association, A. L. Woodworth, Lima, O. Cloth binding, 187 | 


pages, 6x9 ins., illustrated. 

The proceedings contain reports given at the 1908 con- 
vention. A few subjects covered are as follows: Tools and 
formers, flue welding, case hardening, piece work, thermit 
welding, etc. 


Bulletin No. 30, on the Rate of Formation of Carbon Dioxide 


in Gas Producers, by Dr. J. K. Clement, L. H. Adams and Dr. f 


C. N. Haskins, has just been issued by the Engineering Experi- 
ment Station of the University of Illinois. 

The problem attacked by the writers of this bulletin was the 
determination so far as possible, of the factors that govern 
the production of carbon dioxide in gas producers. The chemi- 
cal reaction expressed by the equation 

C-- CO; =260 

which is fundamental in the action of the gas producer, was 
studied and a differential equation for the reaction-velocity de- 
rived. From this equation the velocity constants and the equi- | 
librium constant were calculated from observed values of the 
percentage of CO formed in given time intervals. The rates of 
variation of these constants with the temperature were deter- 
mined, and these were found to agree with Vanl’t Hoff’s laws 
From the constants thus determined it becomes possible to calcu- 
late the percentage of CO formed for any time of contact of 
carbon and CO: and at any temperature. 

In the experiments performed, CO: gas was passed through 2 
porcelain tube filled with either charcoal, coal, or coke and 
heated in an electric furnace. The time of contact could be 
varied at will and by changing the current a temperature range 
from 700° to 1300° C. was obtained. Analyses were made by 
the Hempel method both CO; and CO being absorbed. 

It was found that the production of CO formed depends upot 
(1) the temperature, and (2) the time of contact of gas and cat- 
bon. With ordinary depth of fuel bed a high percentage of 
CO requires a high temperature—1300° C. or above. 

In an Appendix, Dr. Charles N. Haskins has given a method 
solving the reaction-velocity equation and has established a ¢tt 
terion for the applicability of the general differential equation t? 
the reaction under investigation. He has also shown that the 
same general method of solution may be applied to various other 


types of equations of reaction-velocity. 
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Protection 


If you could increase 
the service of the paint 
on your bridges, viaducts 
and other steel struc- 
tures, wouldn’t it mean 
thousands of dollars 
saved to your company? 


DIXON’S 
Silica-Graphite 
PAINT 


has been cutting main- 
tenance costs for the last 
forty-five years. The 
secret of service that 
DIXON’S PAINT gives 
is due to the inert pig- 
ments that are practi- 
cally indestructible. 





Write for free booklet 





Philosophy of Protective Paint 


Joseph Dixon 
Crucible Co. 


JERSEY CITY, N. J. 
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| ELLIS PATENT 


| Noted for Simplicity, Strength and 


| positions. 


| Mechanical Mfg. Co., 


BUMPING POST 


Lasting Qualities. Adapted to all 


CHICAGO, ILL. 











Railway Engineering, $1 per year 











GEO. B. GRANT, 
Pres. and M. E. 


PHILADELPHIA GEAR WORKS, Inc., Philadelphia 


A RAWHIDE PINION 
MAY BE THE KING PIN 


and solve your Gear Trouble. We make them 
any style, just as you and the circumstances 
will permit. 


The different ordinary formations are shown 
in our new modern catalog (though you may 
require a ‘‘Special Construction’’), which will 
be sent you. Just say ‘“‘Modern Machinery.” 


“Grant’s Treatise on Gears,’ the reliable theo- 
retical and practical work on ‘the subject, $1.00. 
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Specialty 
Jobbing Promptly Attended to 

612 E. FRONT ST., BET. PIKE AND BUTLER 
CINCINNATI, OHIO 
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Railway Engineering and 
Maintenance of Way 


Devoted to Track and Engineering 


SUBSCRIBE AND TELL 
YOUR FRIENDS 
ABOUT IT 











Way”’ 


“The ‘Alton’ is today the best railroad 
physically in the state of Illinois; the ser- 
vice it renders is far ahead of most of the 
railroads in the state: it has been made 250 
per cent better for two-thirds of its orig- 
inal cost; it is a perfect physical proper- 
ty, wisely managed and run in the way to 
gre the people the best possible service. 

ou may quote me in this respect.’ 
The Record-Herald, Chicago. 
Perfect Passenger Service between Chicago— 
St. Louis—Kansas City—Peoria—Springfield. 
W. L. ROSS, GEO. J. CHARLTON, 
Vice-President neral Passenger Agent 
Chicago, Ill. 
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Durable Paints for Railway 
Equipment 


HOROUGH knowledge of 
shop practice, exceptional fa- 
cilities for manufacture, and 
experience in preparing paints to 
give desired service, constitute 
three good reasons for using the 




















“D.GM."RAILWAY Paints f=. 


Write for Data and Color Cards 
covering paints for 


STEEL CARS 
FREIGHT CARS 
TANK CARS ————— 
CANVAS ROOFS : 
METAL ROOFS 
SIGNAL APPARATUS 
TRUCKS 

CAR FLOORS 

HAND RAILS 














We manufacture Railway standards 


and meet the requirements as any 





specifications. 





DETROIT GRAPHITE MFG. CO. 
DETROIT, MICH. 


NEW YORK CHICAGO CLEVELAND KANSAS CITY 
BOSTON BUFFALO ST. LOUIS ATLANTA 

















TU = FS 





I 
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U. S. METAL AND MANUFACTURING COMPANY 


PITTSBURGH 165 BROADWAY, NEW YORK CITY CHICAGO 


STEAM . _@y@ , ELECTRIC 
RAILWAY BG NS RAILWAY 
SUPPLIES x SUPPLIES 


Selling Agents for Selling Agents for 


















Dunham Hopper Door Device Feasible Drop Brake Staff Diamond Tapered Steel Pole 

Ideal Automatic Car Coupler Ureco Pneumatic Track Sander Columbia Lock Nut 

Penn Pressed Steel Bolster Davidson Locomotive Raiser Hillman Locked Turnbuckle 

Peerless Cast Steel Bolster Continental Whistling Post Hillman Locked Clevis 
Howard Wrot Iron Brake Jaw Western Malleable Iron Brake Jaw 


EASTERN AGENTS FOR 
HUTCHINS CAR ROOFING COMPANY 
ST. LOUIS SURFACER AND PAINT CO. 


SOLE RAILROAD AGENTS FOR 
CLIFF AND GUIBERT AUTOMATIC FIRE HOSE REEL 























How do you figure your grinding expense >? 
By the cost of the wheel ? 
| Or by the amount of work it does ? 


Carborundum Grinding Wheels 


cost a little more in the first place—but they do ten to fifty per cent. more 
| work in a day— 

And work twenty to a hundred per cent. more days before wearing out. 
They also do their work cleaner and better. 

There are nearly 100,000 different sizes, shapes and grits of Carborundum wheels. 
Some of these will do your grinding work better than any other wheels on earth. 








ry Ask us to show you. The C arborundum Company Niagara Falls, N.Y. 




















— oc ee a 
Sani 

















WARD EQUIPMENT COMPANY 






12 RAILWAY ENGINEERING AND MAINTENANCE OF WAY July, 1909 











139 CEDAR STREET 
NEW YORK 
















OUR COMPLETE LINE OF 


Heating Apparatus 


FOR 
Railway Cars and Locomotives 


IS NOW READY 


















Thousands of our WARD STEAM COUPLERS have had 
lots of hard service all over the United States and Canada, and they 
have proven beyond question to be the best and simplest couplers thus 
far produced. They cost less in the first place, and much less to main- 
tain than any other steam couplers now on the market. 


WARD’S END TRAIN LINE VALVE has several features 
of advantage already proven in service. Its simplicity, its durability 
and its very low cost make it exceeedingly attractive. 


We have a CAR VENTILATOR that does the business in 
a way that is certainly very satisfactory to the passengers. It is efh- 
cient and very simple. It can be applied to old or new cars and at a 











moderate cost. 


Our YARD PLUG which affords a means for charging storage 
batteries on electrically lighted cars is an ideal and very substantial 








device, built especially for this purpose. 












WARD EQUIPMENT COMPANY 


139 Cedar Street 
NEW YORK 















Ju 
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Genuine (All Steel) 
“Boss” Roller Flue Expanders 


and 


Improved Sectional Beading 
Expanders 


are manufactured only by 


J. FAESSLER MFG. CO. 
MOBERLY, MO. 


Send for Catalog. 


ALL KINDS OF STANDARD AND SPECIAL 
TOOLS FOR BOILER MAKERS 





We make over 3500 aiaienl types and 
sizes of hydraulic tools. Those most in 
demand are kept in stock. If you need 
any tool in which hydraulic power can be 
used to advantage, we will build to order 
on short notice and at reasonable price. 


Write for Railroad Hydraulic Catalog No. 69 
The Watson-Stillman Co. 


‘ Meee 1581 Hudson Terminal Bldgs., New York 


























A Running Water Supply Plant 


that takes care of itself—furnishes its own power 
—requires no attention or repairs— 
that is what you get ina 


RIFE HYDRAULIC RAM 










Raises water 30 feet 

for every foot of fall 

from any nearby 

stream, spring or 

pond. Any capacity. 

Irrigation, Town 

: Plants, Railroad 

Tanks, ete. Low in cost, high in efliciency. Satisfaction guaran 


teed. Plans, Estimates and Book FREE. 


RIFE ENGINE CO., 2426 Trinity Building, New York. 

















Water Softening 
Made Easy 


Here is a water softener that requires 
no skill to operate. You put in the 
chemicals once in twelve hours and 
the machine does the rest. 


Booth 
Water 
Softener 


Water Actually Treats Itself 


The water entering softener for treat- 
ment furnishes the power to run the 
machine and also regulates the feed of 
chemicals. 

















Any ‘variation in the flow of water 
into the softener causes a correspond- 
ing variation in the flow of treating 
chemicals. 

The treatment is, therefore, absolutely 
correct under all conditions. 


NO CLIMBING 


to top of machine to put in chemicals or 
see that machine is operating properly. 


This Softener is Operated Entirely 
from Ground Level 


An investigation will convince you of 


the superior merits of the BOOTH 
WATER SOFTENER. 


L. M. BOOTH COMPANY 


NEW YORK CHICAGO 
(36 Liberty St. 1019 Fisher Bldg. 
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Most brilliantillumination made 
possible by the Pintsch System using 
perfected MantleLamps and Safety 
Axle Driven Dynamo Electric System 

a product of sixteen years experience 

and now operating successfullyon leading roads 





GICAGO. BOSTON. Sr. louis. ATLANTA. 


PHILADELPHIA. [MONTREAL. 








Car Heating Systems guaranteed to 
meet all conditons of service. 
Controllable Direct Steam. HotWater 
or Thermo Jet System where pressure 
not desired. Steam tight couplers, traps, 

trainpipevalves and other appliances . 


BERKELEY, (AL. 














Will not freeze in coldest temperature. 
R 


Manufactured by 











Adopted as Standard by Some of Our Leading Railroads | 
IS SUPERIOR TO ANY OTHER BECAUSE \ 


5 Uses no acids; does not deteriorate. \ 
6 Quickest in action; most economical. 
7 Most effective; most reliable. 


1 

2 Requires no periodical cleaning or inspection. 

3 Will not discharge itself by accident or inadvertence. 

4 Throws longest and most powerful stream. 8 Simplest; safest. 


Che Burafurt Company, 2 Rector Street. NEW YORK 


“PREMIER” : 


NON-FREEZING 


m4 FIRE EXTINCUISHER | 


} UFT THE LEVEE 
Se 


























Fumigated Wiping 


Waste 


White and Colored FIDELITY Woolen Journal CHICAGO BRANCHES: NEW YORK 
Wiping Waste CAG Packing Waste PITTSBURG BALTIMORE 
Gua\’ SAN FRANCISCO RICHMOND 
Motor Packing MONTREAL, CANADA 





| tai JIMHAG 


| Reg. U.S. vatent Office. 


{Sole Manufacturers} 


THE J. MILTON HAGY WASTE WORKS 


PHILADELPHIA, PA. 





























WEBER JOINT 


CONTINUOUS JOINT 


The Rail Joint Company 


GENERAL OFFICES : 
29 West 34th Street, New York City 


Makers of Base Supported Rail Joints for Standard and Special Rail Sections, 
also Girder, Step or Compromise, and Insulating Rail Joints, protected by pat- 
ents in United States and Foreign countries. 





Over Rolled 
50,000 from 
miles Best Quality 
in use Steel 





Catalogs at Agencies 


Baltimore, Md. San Francisco, Cal. 
Boston, Mass. Seattle, Wash. 
Chicago, Ill. St. Paul, Minn. 
Denver, Colo. St. Louis, Mo. 
Pittsburg, Pa. Troy, N. Y. 


London, Eng. Montreal, Can. 


HIGHEST AWARDS—Paris, 1900; 
Buffalo, 1901; St. Louis, 1904. 























EDWAR 














cota 
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The German-American Car 


Manufacturers 


STEEL TANK CARS 





G ERMA N AM ERICAN ER BEY Sook Beg tipi 2 is 


“TARETINE 4000 


General Offices 


American Trust Building, Chicago 


Plants at 


Warren, Ohio, and East Chicago, Indiana 








Railway Engineering 
One Year--One Dollar 











mn Standard 


with al! 


"Railroads 
Contractors 


17,00 — > United States 


For accidents at night, for night construction. 
Itis ‘‘Always Ready.” roy by weather. 
Made in sizes. 800, 2,000 to 4,000 candle 
power from kerosene oil. 


The “Wells Light” 


(Registered Title) Wallwork & Wells’ Patents 










Since its adoption for tire expanding, has met 
with urbounded success, having already 
been aavpted by a number of roads. 


The Wells Light Manufacturing Company 


jepwano ROBINSON, Sole Proprietor 46 Washington St., New York 
CHICAGO AGENTS, CRERAR, ADAMS & CO, 





The “Wells Light” 








CLARK’S PERFECT ~ 


SAND DRIER 





No. 1 Dries About 10 Tons a Day 
No. 2 Dries About 5 Tons a Day 


PARKHURST & WILKINSON CO. 


lron, Steel and Railway Supplies 
CHICAGO, ILL. 
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RICHARD DUDGEGN 


Inbentor, Patentee and Original 
Manufacturer of the 


i Hydraulic Fack, the Hydraulic Punch 
and Roller Tube Expander 


RICHARD DUDGEON, - NEW YORK| 


a 


The oa Switch & Frog Co. Pncteny Time Checks 














SPRINGFIELD, OHIO 


Switch Stands 
KEE OS so simple, so inexpensive to} 
Crossings {) f © 2H install and so satisfactory in} 
& — j i iM (CK \ operation as The Time} 
<—S g _7\Check System. 
> Switches y 


Derails Our pamphlet “Time Checks [ 
WA le and Their Use” is well worth } 
Etc. < RY EDT the three minutes necessary 


For MA Sq, ‘. 
Steam and he &e Especially designed or a reading. 


Electric P and adapted to meet 2 a8 
Railways he American Railway Supply Company 


_ HIGH-SPEED HEAVY=-TRAFFIC RAILWAYS 24 Park Place, NEW YORK 
Address Dept. L. 


No other system has proved 


Catalog ue upon request. 














CAREY’S 


Patterson Blocks || cement Roofing _| 


The Oldest and Most Durable Composition Roofing on the 


ARE TH t at EST Market. In use on all classes of railroad buildings f 
throughout the United States. { 
Carey’s Asphalt Roofing Paints 


For Tin, Iron, Steel, Felt and Composition 
Roofs; Bridges, Stacks, Boiler Fronts, etc. 


Carey’s Freight Car Roofing 

All Sheaves Bushed. 2-ply, 3:ply and Burlap Center. 

All Hooks made The PHILIP CAREY COMPANY 
from Staybol t Iron Sole Distributers. General Offices, CINCINNATI, 0. 
and flattened. Also ; 
Extra Heavy Oil JACKSON SHOVEL & TOOL CO. 


Well Blocks. —Manufacturers of— 




















WRITE FOR PRICES 








Track Shovels and 
W. W. Patterson Company | | Locomotive Scoops 


56 Water Street PITTSBURG siscinteas meas — INDIANA 























